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(10 MHz, 3-slot XT Compatible) 

Based on the 1 6-Bit 1 0MHz 8086 microprocessor, Phoenix 
BIOS, Available with one 360K 5.25" Floppy or up to two 
720K 3.5" Floppy diskette Drive, socketed for 8087 math 
co-processor, 640K RAM, 3 Full-Length XT Expansion 
Slots, Two Serial Ports, One Parallel Port, Real Time Clock, 
Also features On-Board Hercules Compatible Display 
Adapter, Floppy Controller and SCSI Hard Drive controller, 
key lock for system and case, 1 01 Enhanced Keyboard. 

Optional extras include 20 MB SCSI Hard Drive or 40MB 
SCSI Hard Drive. 


SPECIAL 

PERFORMER 8088 
(as described above but 
using 8088 CPU) 
8MHz— $499 
10MHz — $599 


COMPACT 386-16 
with 1 Meg RAM 
+ 40 Meg Hard Drive 

$2095 
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This newest addition to our computer line features the Intel 
80386 SX 16 MHz microprocessor which uses a 16 bit j 
external bus similar to the 286 AT compatible machines. 
However internally the 32 Bit 386-SX microprocessor is 
compatible with that of a 80386 processor. Socketed for . 
optional 80387SX co- processor. Features 1 MB onboard 
FIAM (optionally expandable onboard to 2MB and 4 MB 
RAM). Processor speed 16 MHz (switchable to 8 MHz), 6 
expansion stats, Two serial ports, one parallel port, real 
time clock, one 1.2 MB floppy disk drive (optionally 
available with 5.25" 360K or 720K 3.5" floppy disk drive), 
101 enhanced keyboard. Features a small footprint, yet it 
can take as many cards and drives (including hard drives) 
as full-sized models. 

New SX motherboard has all peripherals 
listed above on board leaving you with 6 
expansion slots. 


(16 + 20 MHz 386 System) 

Based on the Intel 80386 microprocessor, Phoenix BIOS, 
One 1.2MB Floppy Diskette Drive (Optional 360K 5.25" 
Floppy Drive or 720K 3.5” Floppy Drive or 1.44MB 3.5” 
Floppy Drive), socketed for 80387 math co-processor, 6 
Expansion Slots, Two Serial Ports, One Parallel Port, Real 
Time Clock, Floppy Controller and Hard Drive Controller, 
101 Enhanced Keyboard. Available with 32-bit memory in 
the following RAM configuarations: 2 Mb, 4MB, 8 MB, 16 
MB. Features a small footprint, yet it can take as many 
cards and drives (including hard drives) as full-sized 
models. 

New 386 motherboard has all peripherals listed 
above on board leaving you with 
6 expansion slots. 

Compact 386-1 6-1 Mb Ram $1 595 
Compact 386-20-1 Mb Ram $1 995 
Compact 386-20-1 Mb Ram 
with 40 Mg hard drive $2495 
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Best 386SX 

with 1MB Ram 



$1395 

And 40 Meg Conner 



Hard Drive 



$1895 
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Exceitronix 3 and 5 

I r r r rr f i t t i i t~p$5\ \ • Basic BEST System - 
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Hard drives and other peripherals cs 
• All our systems 
Systems prices do 


lExceltrom 
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(16 MHz, 8-slot AT Compatible) 

Based on the Intel 80286 microprocessor, Phoenix 
BIOS, One 1.2MB Floppy Diskette Drive (Optional 
360K 5.25" Floppy Drive or 720K 3.5" Floppy Drive 
or 1.44MB 3.5" Floppy Drive), socketed for 80287 
math co-processor, 640K RAM (Optionally expan- 
dable to 1 MB onboard or higher using 1 6-Bit memory 

I expansion cards), 8 Expansion Slots, Two Serial 
Ports, One Parallel Port, Real Time Clock, Floppy 
Controller and Hard Drive Controller, 101 Enhanced 
Keyboard. 

Other BEST Compact 286 Models (which incorporate the 
above standard features) are: 

Compact286-16runsat 
16Mgzwith1 Meg Memory $1195 
with 40 Meg Hard Drive $ 1695 


(12 MHz, 3-slots AT Compatible) 

Based on the Intel 80286 microprocessor, Phoenix BIOS, 
One 1 .2MB Floppy Diskette Drive (Optionally, use up to two 
3.5" 720K or 3.5" 1 .44MB Floppy Drives in place of the 1 .2 
MB Drive), socketed for 80287 math co-processor, 640K 
RAM (Optionally expandable to 1 MB onboard or higher 
using 16-Bit memory expansion cards), 3 Full-Length 
Expansion Slots, Two Serial Ports, One Parallel Port, Real 
Time Clock, Floppy Controller and a Connors Hard Drive 
Controller, key lock for system and case, 101 Enhanced 
Keyboard. 


ONLY 


Excettronix 
introduces 80486 for 
under $4000 


PERFORMER 286-1 2-3 
with 640 K 


With 40 Meg Conners 
Hard Drive + 1 Meg Ram 

$1195 


COMPACT 286-12 

at12Mgzwlth640K 

$899 

COMPACT 286-12 
12 MHz version with 40 Meg 
Conners Hard Drive (28mS) 

$1395 
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YEAR WARRANTY 

-3 years parts and labour 
rds — 5 years parts and labour 
•ry the original manufacturer’s warranty 
ire CSA approved ^ 

lot include monitors 


PERFORMER 286/12-3 COMPACT 286-16 


321 College Street. Toronto 

433 Horner Avenue. Unit 12, Etobicoke, M8W 4Y4 (416) 252-8543 FAX (416) 252-5124 
360 Albert Street, Suite 1 51 0 Ottawa, K1 R 7X7 (61 3) 235-2378 FAX (61 3) 235-2416 
Halifax; (902) 454-0052 Edmonton : (403) 483-4271 
Montreal: (514) 849-5872 Winnigeg: (204) 942-8993 


Canada with Pride 


ELITE 386-33/0 


Excettronix introduces the BEST 
ELITE 33 Mhz 80386-0 Wait State 
with Cache Memory at an 
incredible introductory price offer. 

Basic ELITE 386-33/0 System includes: Intel 
80386 32 Bit Microprocessor, 32K cache 
memory, 0 wait state, 1 1 .2 Meg Floppy Disk 
Drive (optional 360K 51/4" Floppy Drive, or 1 .44 
MB 3.5" Floppy Drive), Socketed for 80387 math 
co-processor, 8 expansion slots, 2 serial ports, 
1 parallel port, real time clock, floppy controller, 
hard drive controller, heavy duty power supply, 
101 enhanced keyboard. Available with the 
following memory configurations: 1 Mb, 2 Mb, 4 
Mb, 8 Mb, 16 Mb of 32 Bit on board memory. 
Attractively packaged in a tower case with lots 
of room for expansion. Includes 1Mb of Ram. 


IBM PC, IBM XT and IBM AT are Registered Trade Marks of IBM Canada Ltd. 



Our strongest competition is 
Tbshiba vs Tbshiba 



Introducing Baby T3100SX 

—The ultimate portable/desktop PC 

• With exceptional gas plasma VGA 
screen that allows complete battery 
powered portability 

• 1 MB of RAM standard, expands to 
13 MB 

• Expansion via Toshiba proprietary 
slot and dedicated modem slot 

• MS-DOS 4.01 included 

• Excellent OS/2 platform 


Introducing Baby T1000SE 

— It’s a small wonder! 

. Toshiba’s Notebook PC 

• Industry Standard Internal 3.5" 
720K/1.44 MB floppy disk drive 

• 80C86 processor running at 
9.54 MHz 

• 1 MB of RAM standard expandable 
to 3 MB 

• Electroluminescent LCD, 640 x 400 
resolution 

• Approximately 5 lbs. in weight 


Toshiba Information Systems Division proudly presents two new laptop/portable computers that, 
quite simply, will continue to set the standard for excellence. As the newest members of the Toshiba 
“first family” these babies are exceptional when it comes to setting the level of price/performance 
Canadians have a right to expect. 

To leam more about our new family members, contact your nearest Canadian Authorized 
Toshiba Re-Seller, or call Toshiba direct at 1-800-387-5645. The best keep getting better. 

TOSHIBA 

WE MEAN BUSINESS 

INFORMATION SYSTEMS DIVISION 
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COPYRIGHT 

All material is subject to worldwide copyright. 
PCB designs are copyright and may not be sold 
withoutpermission. 

LIABILITY 

No responsibility whatever is accepted for 
failure of projects to perform for any reason, and 
no responsibility is accepted for any injury or 
damage caused by any faultin design. 

EDITORIAL QUERIES 

We cannot answer telephone queries. Written 
queries must be accompanied by a stamped, self- 
addressed envelope, relate to recent articles and 
mustnotinvolve the staff in research. 

PCB SUPPLIERS 

We do not supply printed circuits or kits, and we 
do not keep track of availability. However, PCBs 
forprojects are available from the following mail 
order sources: 

B-C-D Electronics, PO Box 6326, Stn. F., 
Hamilton, OntarioL9C 6L9. 

K.S.K. Associates, PO Box 266, Milton, On- 
tario L9T4N9. 

Spectrum Electronics, 14 Knightswood 
Crescent, Brantford, Ontario N3R7E6. 
GeoDyssey Electronic Development 
Inc., 8744 Greenall Avenue, Burnaby, B.C., 
Canada V5J3M6. 


Highest Magnetic Density 

Researchers at IBM in San Jose have set a 
world record in magnetic storage density 
by storing abillion bits (gigabit) on a single 
square inch of disk surface. This is 1 5 to 30 
times greater than that of current hard 
disks. 

This was done using a thin-film 
recording head with an inductive write 
element and a magnetoresistive (MR) ele- 
ment in the read element. The MR element 
has the advantage that its resistance chan- 
ges in the presence of a magnetic field, 
even if it isn’t moving; the inductive head 
must be moving rapidly relative to the 
magnetic area in order to produce a 
readable signal. This means that smaller- 
diameter disks can be used. The prototype 
equipment could read and write at a rate of 
3 .5 million bytes per second. 


Factors 1 nixi Lib Automation CONTEC 

Interface Boards lor 
IBM PC/XT/AT, PS/2 
and Multibus Systems 


• » 
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nterface Board Catalog 

If you use PCNAT compatibles or PS/2 
computers for data acquisition, ATE, 
analyzing, etc., one of the difficulties is in 
interfacing the computer to the equipment 
under test. The Contec corporation solves 
the problem economically with their huge 
line of interface cards that plug directly 
into the computer slots; they include 
analog and digital I/O, timers/counters, 
multiplexers, communications interfaces, 
virtual memory boards, data acquisition, 
software and much more. Their 154-page 
catalog is available from the Canadian rep- 
resentative, Techmatron Instruments Inc. , 
1415 Bonhill Road, Unit 17, Mississauga, 
Ontario L5T 1R2, (416) 564-2588, and in 
Montreal at 130 Rue Principale (Ste. 
Dorothee), Laval, Quebec H7W 3S6, 
(514)689-5889. 
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DOS-Based Scope 

National Instruments announces a 
software package for controlling the 
company’s firstExtended Industry Stand- 
ard Architecture (EISA) plug-in data ac- 
quisition board. VisionScope is a ready- 
to-run DOS package that creates the look 
and feel of a traditional scope; the on- 
screen front panel resembles the familiar 
scope panel, but adds point-and-click 
muse or keyboard controls. The user has 
instantrecall of frequently used testsetups , 
capture of waveforms for comparison or 
later analysis, zooms, delta cursors and 
more. For further information contact 
AllanCrawfordAssociates,5835Coopers 
Ave., Mississauga, Ontario L4Z 1Y2 
(416)8890-2010. 

Circle No. 4 on Reader Service Card 

One Man’s Meat... 

“And swords and guns and uniforms lay 
scatteredonthe ground.' ' Y ou’dthinkthat 
peace bustin’ out all over would be un- 
qualified good news for everybody, but a 
press release from the Institute of Electri- 
cal and Electronics Engineers (IEEE) in 
New York indicates that they don’t quite 
know what to make of it. They’re mostly 
concerned with the loss of jobs in the 
defence industry, and they found that no 
major defence contractor had any alterna- 
tive programs. Hey, no problem — it 
shouldn’t be hard to come up with some- 
thing for them to do: lots and lots of things 
in the world need fixing, from outrageous 
things like world hunger to mere annoyan- 
ces like mufflers that fall off every two 
years. 

Meter Source 

Need DMMs, special meters, data com- 
munications testers, etc? Tradeport 
Electronics features TES meters, includ- 
ing the TES -2220 Autoranging multi- 
meter and the TES-1310/1320 Digital 

Thermometerwithsingleordualchannels 

and differential measurement. The K&C 
DS-300 data communications tester has 
an 8-line by 32- character readout and ter- 
minal emulation for all common 
protocols. Tradeport Electronics Group, 
220 Wildcat Road, Downsview, Ontario 
M3 J 2N5 ,(416) 736-0866, Fax 736-9102. 

Circle No. 5 on Reader Service Card 

Replacing Electronics 

Well, not just yet, but IBM re- 
searchers in New York have reported 
being able to control a beam of electronics 
in gallium arsenide at -450'?. The beam of 
electrons travels only 2 microns (mil- 
lionths of a metre) , but since it doesn ’ t suf- 
fer the usual collisions with molecules of 


the conductor, it remains at a very high 
speed, about 1,000,000 miles/hr. The dis- 
tance may be short, but it lends itself to 
very high speed computer switching, and 
if severe hurdles can be overcome, the 
technique might be in use in 21st century 
computers. 

After all, Spock did tell Captain Kirk 
that an old spaceship used “an obsolete 
method called electronics”. You never 
know. 

Rent Increase 

Electro Rent has announced that with the 
closing of the Instrument Rentals 
Canadian operation, it will offer to all pre- 
vious customers of Instrument Rentals the 
same service that was provided in the rent- 
al, sale and lease of electronic equipment. 

Electro Rent has also added new 
products to their inventory, including Sun 
Microsystems for rent and NEC Data for 
sale. You can get further information by 
calling 1-800-268-0437 in Ontario and 
Quebec, 1-800-268-02 16 national. 

Full-function DMM 

Prema Instruments have introduced their 



new Model 6001 System DMM for 
benchtop measurement systems. Ac- 
curacy is aremarkable 0 .004 % . In addition 
to the standard voltage, current and resis- 
tance ranges, the Prema 600 1 can measure 
temperature from - 200° to +850°C. The 
display is a 6 1/2 digit LED with autorang- 
ing. Duncan Instruments, 121 Milvan 
Drive, Toronto, Ontario M9L 1Z8, (416) 
742-4448. 

Circle No. 1 1 on Reader Service Card 
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More meter for your money! 



VALUE PLUS! 



HC-5010EC MULTITESTER 

Basic accuracy 0.1 %/0.25%; Buzzer for 
continuity check; Temp, to 1 300°C; Con- 
ductance and capacitance; TR gain; Ten 
AC/DC volt ranges plus current and 

resistance. $109.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 

MODEL HC-775 

Autoranging digital multimeter with 5 DC 
voltage ranges, 200mV to 1000 VDC, 4 
AC voltage ranges, 2 V to 750VAC plus 
AC/DC current and resistance 0.1 ohm 
to 2 Meg. ohm. Max. 1 0 amp overload 

protection. $74.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 

CAPACITANCE METER 
MODEL DM 6023 

Features nine capacitance ranges from 
0.1 pF to 20,000uF. .5% accuracy. 
Supplied with 9V battery, test clips and 

spare fuse. $109.50 

Plus $5 shipping & handling. 

Carrying case: Add $10. 

LC METER 
MODEL LC 6043 

Five inductance ranges from 1 uH to 
20H. Six capacitance ranges from IpF 
to 200uF. 1% accuracy. Supplied with 
9V battery, test clips and spare fuse. 

$149.50 

Plus $5 for shipping & handling. 

Carrying case: Add $10. 




Order by phone or mail, Credt card, money order, cert, cheque or C.O.D. 
Ontario residents add 8% P.S. T. 

KB ELECTRONICS 

1428 Speers Road, Oakville, Ontario L6L 6M1 
Tel: (416) 847-8588 • Fax: (416) 847-8598, 
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Build 

a 

Seismograph, 

Part 2 

Watchforearthquakesandnucleartestsaround the world. 
This month : the mechanical construction. 

TONYHOPWOOD AND ANDYFLIND 


T he mechanical construction of the 
seismometer is straightforward, and 
requires no precision engineering. Most of 
the materials can be obtained as scrap and 
recycled as befitsan earth sciences project. 
The one critical operating parameter is 
friction, so the sensing beam mustpivoton 
a smooth surface like asmall ball bearing. I 
used the flywheel spindle of a defunct cas- 
sette player because it had a hardened and 
ground spherical bearing surface. This sits 
in a conical counterbore on a quarter inch 
bolt head screwed into the back post. A 
ballpoint pen end will work just as well. 

Size of the instrument is a matter of 
choice. I built a rather large unit because I 
had room for it. In urban areas, an instru- 
ment with a longer period than 6 seconds 
will tune out most of the traffic vibration, 
and the size can be cut by increasing the 
mass and keeping the beam angle to a min- 
imum. This means better quality mechani- 
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cal engineering. 

I used a 48 inch long pendulum beam 
of 20mm square section aluminum tube. 
The beam must be light and rigid, because 
it will be loaded with extra weight to tune 
it. (Fig. 1). 

The base is a 60 inch length of 5 inch 
by 3 inch timber. At the pivot end it is 
screwed onto a transverse 24-inch piece of 
1.5 inch square steel box section fitted 
with 3/8 inch levelling screws. A piece of 
angle with a single levelling screw is fitted 
to the sensing end. 

The pendulum beam hangs from a 36 
inch vertical iron post coach bolted to the 
wooden base and thus kept insulated from 
the earth. The unit should work just as well 
if the post is fixed to a SOLID ground floor 
or the beam is hung from a basement wall. 
Ordinary cavity walls are not rigid 
enough, and may prove too sensitive to 
people, traffic and temperature changes. 


At the top of the post is an adjustable 
screw eyebolt vertically above the beam 
pivotsupportbolt(seephoto). 

The beam is suspended by a thin 
stranded alloy wire (not soft copper), ad- 
justed to hold it parallel to the base and 
some 5 inches above it. The suspension 
point is 15 inches from the outermost end 
of the beam to allow space for weights and 
reduce the side thrust on the pivot. 

Protection 

The moving beam should be protected 
from draughts with a light removable 
cover, which can be made of polystyrene 
water tank insulation sheet, hardboard or 
chipboard, and the unit should be setup on 
a solid ground floor away from people and 
vehicles. 

It is mechanically set up first. The os- 
cillation period depends on the angle the 
beam makes with the horizontal and its ef- 
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fective mass. To give an accurate seismic 
response, mechanical damping must be 
added. Liquid damping is simplest using 
an adjustable aluminum vane (100 X 
50mm) under the beam which dips into a 
container of paraffin or light oil, or even 
water if there is no risk of freezing. 

If the instrument is installed in an out- 
building with wide temperature swings, 
paraffin will give the most constant damp- 
ing, but will need a larger vane than oil . 

Loading 

The beam is loaded with up to 5kg of extra 
weight near the end. I used short lengths of 
scrap iron pipe slipped on to the beam . 

When the beam is loaded, the pivot 
end of the instrument is jacked up about 
1 0mm to turn it into a sensitive long period 
pendulum. This is a matter of trial and 
error. The important thing is to establish a 
stable mechanical zero and period greater 
than 7 seconds. 

Once a period of 7-10 seconds is 
achieved, the damping is set by adding liq- 
uid to the vane bath — a small plastic food 
container is ideal for this — until the pen- 
dulum comes to rest after one and a half to 
twoswings. 


Sensing 

The sensing coils and electronics are now 
fitted. Care should be taken to arrange a 
non-metallic mount for the sensing coils 
— I used a plastic pipe clip for the static 
coil and a piece of square section insulat- 
ing plastic bar clearance drilled for the 
moving coil, and pressed into the end of the 
sensing beam. The coil must be a LOOSE 
fit in the hole, to avoid damaging the wind- 
ings; it can be secured with wax or similar. 

The lead from the moving coil needs 
to be very flexible and is fed inside the 
beam to a hole close to the pivot. A loop is 


then taped to the support column, and the 
lead taken to the detector board pins. The 
detector board is mounted on the wooden 
base. 

After assembly, the instrument may 
take a few days to settle down, but thanks 
to the generous clearances in the pick off 
system, no great precision is needed, and 
deviation from zero can be corrected by 
the jacking screws. 

The beam and support pillar should 
be bonded to the negative rail of the 
electronics. If the instrument is to be used 
at some distance from the monitor point, it 
must only be earthed there — any earth 



General arrangement of the beam , sensing coils, damping vane and detector board. 
Part of the draft protection can be seen. 



Fig. 1 . Construction of the Seismograph. 
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Build a Seismograph, Part 2 



The Armenian earthquake in 1988. This recording shows a typical aftershock — the Seismograph was not recording when the main 
shocktookplace. 


connection or leakage at the instrument 
can cause puzzling zero shifts from stray 
earth currents. 

The supply and output are relatively 
low impedance d.c., so unshielded cable 
can be used for distances up to 50 yards, 
but high ambient mains induction may put 
extra noise on the trace from domestic ap- 
pliances. I used ordinary three-way mains 
cable for the 50-yard run to my instrument 
in a workshop with a concrete floor down 
the garden. 

Alignment 

With the electronics in place, the instru- 
ment should be mechanically and 
electronically aligned with the help of a 
plus/minus 1 volt meter between output 
and test point. 

At this point you will see that the 
device is extremely sensitive. Centre the 
beam using the jacking screws to an ac- 
curate visual zero, and correct the electri- 
cal zero using the controls on the power 
unit. 

Y ou now have a seismometer 

Testing 

Test for stable zero by blowing the beam 
gently to one side; it should settle after a 

10 


few swings. If itdoesn’ tretum to zero, jack 
up the beam support screws until it does. 
Make sure the damping gives one and a 
half to two swings return from a small of- 
fset. If you still can’ t get a stable zero with 
the beam raised to 25mm out of level, the 
pivot needs improving or the signal lead is 
too stiff and not far enough from the free 
end of the beam. In general, a shallow 
angle gives a longer period and higher sen- 
sitivity. 

The system is so sensitive that you 
will find it impossible to position it ac- 
curately by touching the beam. Blowing is 
one way. I fine tune the mechanical zero 
by sliding a permanent magnet around 
under the iron weight on the beam. Amag- 
netic cupboard catch without its keeper is 
ideal. 

The sensitivity is so high that some- 
one standing on the concrete floor by the 
instrument will give an output swing of 
around 300mV as the floor bends. 

Operation 

When I first started using a seismograph, I 
had no idea what to expect. The first 
surprise is the background noise level or 
microseisms caused by low pressure 
weather systems, traffic, trains and tidal 


tilts if you are within 30 miles of the coast. 
This activity can be impressive on noisy 
days. 

Large earthquakes are mercifully un- 
common, but shocks detectable all over 
the world occur several times a week, so it 
is necessary to make a continuous record- 
ing for later examination. 

Electronic or digital recording of 
seismic signals is impractical for the 
amateur because a visual examination of 
the analogue record is still the only way of 
extracting the onset of a distant event from 
the local microseismic background. A 
professional seismic observatory will 
have up to 12 different sensors for full 
coverage. These outputs are converted to 
frequency modulated audio channels for 
on site recording on slow speed one-inch 
magnetic tape recorders. 

The tape recording are then visually 
reviewed on a VDU at the base so sig- 
nificant events can be bracketed, digitized 
and downloaded onto disc and printed out 
for further examination. 

The need for an analogue real time 
recording of the seismic signal has a great 
influence on the choice of chart recorder. 
For adequate detail, a minimum speed of 
15mm per minute is required. This trans- 
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lates to about one metre per hour — so 
paper economy is important. 

Recorder 

The traditional mechanical seismograph 
used a large drum covered with paper or 
smoked glass. The drum was arranged to 
move axially about 6mm per revolution to 
give a very long spiral trace for each 
recording. These days, a spiral trace 
electronic seismograph recorder can be 
built using standard electronic servo com- 
ponents and mechanical ingenuity. But 
this is perhaps beyond the scope of many 
readers. 

For those who don’t want to build a 
recorder, paper economy can be obtained 
on linear trace machines, by constructing 
a hand winder to rewind the chartroll and 
running multiple parallel traces. Most 
types of chart recorder — especially old 
ones can be adapted for use with this 
project. 

It is possible to convert machines 
from expensive sprocket drive paper to 
narrower or cut down plain paper rolls 
(Telex, Fax, calculator or till), by im- 
provising a rubber pinch wheel between 
the middle of one of the guide bars and the 
chart roll to drive the paper by friction. 
Precision rubber rollers can be made from 
ordinary black rubber grommets pressed 
onto a piece of brass or plastic tube and 
ground to fit the clearance between guide 
bars and chart drive roll. The roller is 
ground to size by fitting it on a screwdriver 
or suitable bearing and holding it at an 
angle against a bench grindstone wheel so 
it spins rapidly as the rubber is evenly 
ground away. Wear gloves and eye 
protection 

Accurate timing is important for seis- 
mographic observation, so timing marks 
should be added on the trace either by 
hand later or by means of a generator. The 
simplest timing mark generator is a mains 
synchronous motor operating a micros- 
witch every minute. If a changeover 
microswitch is used, a small capacitor can 
be charge to a few volts d.c. through a 
resistor and discharged to make a pip on 
the trace every minute. Some recorders 
have internal timing mark generators, and 
thesecan be triggered by a timer. 

It is essential that the marker is super- 
imposed on the trace, not on the side of the 
chart if spiral or multiple track recordings 
are made. New synchronous 1 r.p.m. 
motors are expensive, so an attractive op- 
tion is the defrost cycle controller from a 
defunct microwave oven. These are usual- 
ly small cased synchronous timers with a 


30 second on and 30 second off mains 
switched output which can be used to 
pulse a relay to generate isolated low volt- 
age timing marks. If hour marks can also 
be added, they can be distinguished by 
switching a small d.c. offset on to the trace 
for a few seconds or lifting the pen to leave 
a short gap if the recorder has a remote pen 
lift facility. 

Recorder Supplies 

There are a number of possible sources for 
used chart recorders of various types. 
These were often used in industrial boiler 
houses (thermocouple recorders) and of 
course in school or collage labs or as 
electrocardiographs in hospitals etc. (al- 
though the paper speed on the latter would 
need to be reduced). 

V arious circular paper type recorders 
could also be used to give a reasonable 
recording for the Seismograph. It should 
not be too difficult for most readers to un- 
earth a suitable instrument in an electrical 
junk shop or through local industry or 
educational establishments, etc. Most of 
the original users have now changed to 
different methods of recording and very 
often chart recorders are no longer 
needed; while many of them look distinct- 
ly old fashioned they are usually excellent 
examples of precision engineering and are 
rarely worn out or broken. 

Observing 

Earthquakes are truly natural random 
events, and cannot be predicted, so the 
only way to catch a big one is to keep the 
equipment running continuously. This 
means logging the start and finish of each 
trace carefully so that the arrival time of 
any event can be determined accurately 
from the minute markers . 

E Arthquakes are caused by stress in- 
duced fracture and movement of the 
earth’s crust and the semi-liquid mantle 
under it, and can occur a depths down to 
500km, although most occur in the upper 
50km of the solid crust. 

The energy released is transmitted 
radially from the fracture, and has most ef- 
fect on the surface immediately above. A 
shallow earthquake will create a compara- 
tively small area of devastation whereas a 
powerful deep event will lay waste large 
areas. 

The earth appears to comprise a 
heavy molten nickel-iron core about 
5000km in diameter, overlaid with a lower 
density viscous and semi-solid mantle 
which supports and floats the solid surface 
crustandcontinentalplates. 


The speed of propagation of an 
earthquake wave varies with density. The 
liquid care of the earth does not transmit 
earthquake waves at all, so waves from an 
event in the eastern hemisphere reach us via 
the mantle and crust, passing around the 
core. 

The different densities of the crust 
and upper mantle modify the speed of the 
waves. The deepest waves skirting the 
core travel at 8km/second. These waves 
thatareductedin the interface between the 
crust and mantle make 5km/second, and 
the surface waves make4km/second. 

An analysis of the difference in ar- 
rival times and character of the waves 
from a specific event will give a clue to the 
location of the epicenter, and when three 
or more synchronized recordings are com- 
pared, the exact location may calculated. 

Computerizing 

Mention was earlier made of the difficulty 
of computerizing seismographic records. 
The biggest problem is distinguishing the 
characteristic small early signals of a dis- 
tant event from the local microseismic 
background. 

It is largely a question of frequency. 
Most microseismic waves are of 3 to 6 
second period, whereas the first waves 
from an event less that 5000 miles away 
are of 0.5 to 2 second period, arriving 
through the mantle at 8km/second. They 
are known as P (primary) waves and repre- 
sent the actual sharp impulse accompany- 
ing the energy release at the epicenter. 
There are no P waves from events suffi- 
ciently distant for direct propagation to be 
blocked by the core. 

Next to arrive are the first S (secon- 
dary) waves. These travel at 5km/second 
in the discontinuity between the mantle 
and crust, and have world wide range . Last 
to arrive are the slow and dramatic surface 
waves, with periods from 8 seconds up- 
wards, travelling at4km/second. 

Earthquakes from the activity zones 
around the Mediterranean and into Russia 
will show all three wave types and the sig- 
nal from a large event should stand out 
clearly enough to allow a rough calculation 
ofitsprobabledistanceffom thedifferences 
in arrival times, before it gets on the news. 
The signals are normally direct primary 
waves with no secondary or persistent sur- 
face wavetrainsforsuchminorevents. 

The instrument is also sensitive 
enough for nuclear test watching. The 
recording shown was made from a well- 
publicized 150-kiloton Russian under- 
ground test* 
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Biofeedback 

Monitor 

Investigateyourbrain’sAlpha, Betaand Theta wavesorjustlearn 

about instrumentation amps. 


A biofeedback system is normally 
used to make some normally imper- 
ceptible body function apparent to its user, 
often so that it can be strengthened or sup- 
pressed. The GSR (Galvanic Skin 
Response) monitor, which measures skin 
conductivity, is quite well-known. Skin 
surface resistance rises during relaxation, 
so someone who learns to increase skin 
resistance is in fact reducing stress . 

Similarly, migraine sufferers have 
been taught to increase the temperature of 
their palms, as resulting changes in blood 
flow can apparently alleviate the 
headache. The ultimate objective for most 
amateur enthusiasts, however, is the con- 
struction of an EEG (for Electro- 
EncephaloGraph) brain- wave monitor. 

EEG 

The study of EEG patterns is a relatively 
new science. The presence of various 
electrical signals within the brain was first 
discovered in 1924 by a German scientist, 
HansBerger,now generally regarded as the 
father of the art. Berger discovered Alpha 
and Beta waves with the aid of electrodes 
placed on the head of his son, Klaus. 

Use of this knowledge was limited for 
many years simply to clinical diagnosis. 
In 1958, however, an American 
psychologist, Joe Kamiya, began experi- 
ments to discover whether subjects con- 
nected to an EEG machine could learn to 
increase production of various brain sig- 
nals, especially alpha, and so the use of the 
EEG as a true biofeedback tool began . 


ANDY FLIND 

In American simple, inexpensive EEG 
training machines were promoted as a way 
to instantNirvana. Sadly, it seems they can- 
not achieve this for their users, but there is 
little doubt that Alpha training through 
biofeedback can assist the attainment of 
deep relaxation. This is valuable by itself in 
these stressful times, and for some it may 
prove a springboard into deeper meditation 
and spiritual progress. 

Brain Activity 

The brain produces various frequencies of 
electrical activity, most of which have 
been classified and named by researchers. 
The best known is the Alpha rhythm , about 
7 to 14Hz, normally produced when the 
subject is awake but relaxed with eyes 
closed. Below this are Delta, 4Hz or less, 
found in sleep and in babies up to about a 
year old, and Theta, 4 to 7 Hz. 

Theta is attracting some attention, as 
training in it has enhanced visualization and 
creative abilities for some subjects. It has 
also been detected in some Zen masters 
during deepest meditation. Beta, from 
MHz upwards and usually strongest 
around 20Hz, is indicative of normal con- 
scious activity. You will be producing Beta 
right now as you read this article. 

By means of electrodes on the scalp, all 
these electrical signals may be detected, 
and displayed to the user. The only difficul- 
ty is that they are of very low voltage, typi- 
cally 5 to 20 microvolts, and most users will 
be trying to detect them in the presence of 
several volts of induced 60Hz AC power- 


line hum. 

Electronics 

Until recently the electronics design was 
difficult, as die amplifier required a high 
input impedance coupled with a very low 
noise figure. Noise is a problem at low fre- 
quencies. Below the audio spectrum the 
noise generated by most semiconductors 
increases dramatically and op amps such as 
the 74 1 , and many discrete transistors, are 
quite useless for the task. 

One wonders how Berger coped all 
those years ago. Apparendy he used a type 
of galvanometer, without benefit of 
amplification at all. Recently, however, the 
appearance of specialized low- noise op 
amps such as the OP-07 has made it pos- 
sible to produce a simple and effective EEG 
monitor design forhomeconstruction. 

Instrumentation Amplifier 

A block diagram of the Monitor is shown in 
Fig. 1 . The first stage is an instrumentation 
amplifier with a voltage gain of a thousand 
and a very high rejection of unwanted 
common-mode signals such as hum. This 
is followed by a notch filter to remove 
remaining traces of 60Hz noise, and an 
opto-isolator. This provides a safety if the 
project is coupled to mains-driven equip- 
ment such as computers or amplifiers. 
With electrodes sited on the user’s head 
safety is obviously of paramount impor- 
tance. At the same time, the isolation 
prevents possibleentryofhum through the 
output. Thispartof thecircuitis assembled 
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on a separate PCB and carefully shielded 
in the finished assembly. 

With the minute EEG signals now 
raised to useable levels and stripped of 
mains hum, the remaining circuitry, on a 
second PCB is concerned with processing 
and output. Three filters extract Beta, 
Alpha and Theta signals, which are avail- 
able simultaneously. They could be inter- 
faced to a computer for graphical screen 
presentation, though there are obviously 
many interesting possibilities. A switch 
selects one of them to control a VCO, for 
an audio output on headphones. The VCO 
is driven either directly or through an in- 
tegration circuit that gives an output cor- 
responding to average level. Users will 
quickly establish their own preference 
from these two outputs . 

For readers not familiar with the in- 
strumentation amplifier used for the input, 
a simplified diagram appears in Fig. 2. It 
consists of three op amps. A voltage com- 
mon to both inputs will appear, un- 
amplified, at the outputs of both A1 and 
A2. A voltage applied to one input ap- 
pears, with a gain of (Ra+Rb)/Ra, at the 
output of the appropriate amp. However, 
the current drawn through Ra will cause 
an almost equal but opposite output to ap- 
pear at the output of the other amp. 

These signals are combined in A3, a 
unity-gain differential amplifier circuit. 
The output from this is the difference be- 
tween its inputs, voltages common to both 
being rejected. This configuration 
provides differential amplification, very 
high rejection of common-mode signals, 
high input impedance (since both signals 
go to op amp non-inverting inputs), and a 
potentially high gain of, approximately, 
(Ra+2Rb)/Ra. The circuit is often seen in 


industrial applications such as 
electrometer amplifiers. In this project the 
use of OP-07 amplifiers gives the addi- 
tional advantage of very low noise. 

Circuit — Front End 

The full circuit for the front-end board is 
shown in Fig. 3. The instrumentation 
amplifier consists of IC1, IC2 and IC3. 
This is similar to Fig. 2, but the inputs are 
AC-coupled through C 1 and C2 with extra 
protection provided by R1 and R2. High 
frequency rolloffisintroducedbyC3 toC6 
to reduce gain at unwanted frequencies. 
R3 and R4 provide input bias, VR 1 allow- 
ing adjustment to compensate for op amp 
offset voltages. VR2 trims for maximum 
common-moderejection. 

Remaining traces of 60Hz hum are 
then removed by the filter constructed 
with dual op amp IC4. This is a modified 
twin- T notch filter, with active feedback 
to the common point to sharpen the notch. 
Clamp diodes D1 and D2 prevent over- 
load of the output stage IC5, an op amp 
which drives opto-isolator IC6. To avoid 
overloading the auxiliary negative supply 
this stage draws all its power from the 
positiverail. 

A split supply of plus and minus 5 volts 
is provided for this circuit. In order to avoid 
a multiplicity of batteries, the output of a 
single 9-volt is first reduced to 5 volts by 
regulator IC7, then the negative supply is 
generated by IC8, an ICL7660 negative 
converterchip. 

Circuit — Signal Processing 

The second, signal processing part of the 
circuit is shown in Fig. 4. The input is 
developed across Rl, a 470 ohm emitter 
load for the opto-isolator transistor. The 


isolator specified has a transfer ratio of 
about 1 00 percent, so in this circuit the out- 
put across Rl will about equal the input. 
The raw signal appears at a socket, for con- 
nection to other equipment if required. 
VR1 controls overall gain and is followed 
by buffer ICla, one of four amplifiers in a 
TL064 IC The other three form two-pole 
bandpass filters, with Q factors of about 
6.5 , and center frequencies of 1 9 .9, 9.8 and 
5.4Hz for a selection of Beta, Alpha and 
Thetarespectively. 

Although EEG circuits often use a 
single filter with switchable frequency, 
there is little extra complication in provid- 
ing three separate filters. The outputs are 
available simultaneously for recording and 
experiments, and switch connections are 
simplified. If the filter capacitor values are 
reasonably small some of the associated 
resistors will have high values, so the 
TL064 with FET inputs was picked for the 
amplifiers. 

Outputs 

A project intended for relaxation training 
should not sound harsh to the ear. The out- 
put from thiscircuitisalowhum.withpitch 
varied by the input signal. This is produced 
by the VCO IC3, a CMOS 4046B phase- 
locked loop. As the VCO output is a 
squarewave, the harsher components are 
filtered out by R23, R24 and C13, C14 
before it goes to output amplifier IC4. This 
is a 741 op amp, which is quite capable of 
driving headphones at a reasonable level, 
especially the miniature type intended for 
use with personal stereos. 

The filter outputs can drive the VCO 
either directly, or through the average 
level circuit around IC2, giving an output 
pitch that rises with overall input 
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Fig. 2. Simplified diagram of an in- 
strumentation amplifier. 
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Fig. 1 . Block diagram of the EEG Biofeedback Monitor. 
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Parts Lists 

Front-End P.C.B. 


Resistors 

R 1,2,20, 25 10k 

R3,4,23 1M 

R5,6,10, 11,13, 22 100k 

R7 ik 

R8,9 560K 

R12 .47k 

R14,16 3M9 

R15,17 150k 

R18 ,120k 

R19 180k 

R21 22k 

R24..... 39k 

R26 470 


All metal film, 0.5 W 1 % 

Potentiometers 

VRl 100 min. hor. trim 
VR2 100k min. hor. trim 

Capacitors 


C1,C2,C1 1 lupolyester 

C3,C4 ..Inpolystyrene 

C5,C6 .....2n2 polystyrene 

C7 toCIO 22n 1 %polystyrene 

C12 In polystyrene 

C13 lOOOulOV 

C14,C15 lOOn polyester 

C16 1 Ou 25 V 

C17.C18 lOOulOV 

Semiconductors 

D1.D2. ... 1N4148 silicon diode 

IC 1 to IC3 OP-07C op amp 

IC4 LM358dualopamp 


IC5 ....TLC251 LIN-CMOSopamp. 
IC6 High sensitivity, high voltage 
opto-isolator (Maplin order code 
RA57M). 

IC7 uA78L05 100mA positive 
regulator. 

IC8ICL7660voltageconvertor. 

Miscellaneous 

PCB; 7 x 8-pin DIP sockets. 


amplitude. To avoid a rather lumpy output 
at the very low frequencies involved, the 
level detector is not the usual half-wave 
arrangement. Instead an absolute-value 
circuit is used, consisting of IC2a and as- 
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Processor P.C.B., Case and 
Controls 

Resistors 

R1 .470 

R2,6,25,26 1M 

R3, 4, 14, 18,23 10k 

R5 5k6 

R7 12k 

R8 2M2 

R9.12.13 22k 

R10 3M9 

Rll, 17, 20, 21, 24,28 100k 

R15.16.22 47k 

R19 150k 

R27 ,4k7 

R29100 

All metal film,0.5W 1% 

Potentiometers 

VR1.VR3 10k log. 

VR2 lOklin. 

Capacitors 

Cl,10,13 lupolyester 

C2-7, 1 1,14,15,20,21 lOOn polyester 

C8.12 10u25V 

C9.16 ....Ju63V 

C17 lnceramicplate 

C18.19 ....lOOulOV 

C22 .470u 10V 

Semiconductors 

D1.D2 1N4148 silicon diode 

IC1 TL064CquadJ-FETopamp. 

IC2 LM324quadopamp. 

IC3 4046BECMOS PLL 

IC4 uA741opamp. 

IC5 UA78L05 5V lOOmApositive 
regulator 

Miscellaneous 

S I ......... rotary switch, 3-pole4- way 

S2 slideswitch, l-pole2-way 

SKI DIN socket, 5-pin 

SK2 stereo jack socket 

PCB; materialforshieldingPCB (see 
text); 2x 14-pin DIP sockets; 1 x 16- 
pin DIP socket; 1 x 8-pin DIP socket; 
case.plasticbox 190x 110x60mm;4 
x control knobs; 4 x phono chassis 
sockets; 29V battery holders with con- 
nectors; silversheet etc., see text. 


sociated components. Output from this is 
buffered and then integrated by IC2d. 
IC2e and VR2 provide a variable 
reference for threshold adjustment. In use 
it sets a level which the signal must exceed 
before the output pitch starts to rise. 


This part of the circuit has its own 
power supply, both for safety isolation 
and to prevent the possibility of feedback 
through the power rails. With the excep- 
tion of IC2 and IC4, everything operates 
from the 5-voltregulatorIC5. 

Construction — Front-End, 

PCB 

Construction should commence with the 
assembly of the front-end PCB. The com- 
ponent layout for this is shown in Fig. 5. 
Both PCBs are lengthened in order to fit 
into the moulded slots of the specified 
plastic case. For different arrangements 
they could be trimmed short, but this 
should only be alteredby constructors who 
are confident that they understand the 
shieldingrequirements. 

For ease of construction, the routine 
of fitting the components in order of 
physical height should be followed. There 
are two links on this board. Sockets are 
recommended for all chips except 7, to 
avoid undue handling of the devices them- 
selves and to assist testing and adjustment. 
Note thatICs 5 and 8 are CMOS devices so 
the usual precautions should be observed. 

The resistors should all be one per- 
cent metal film type; these are now stand- 
ard from most suppliers. Other types may 
result in impaired noise or hum rejection 
performance. The four 22n capacitors in 
the hum filter, C7 to C 10, are 1 % tolerance 
types instead of the usual 5%. Although 
opto-isolator IC6 is a 6- pin device and 8- 
pin socket is used as 6-pins are rare. IC6 is 
fitted at the top of this socket. 

Front-End Checking 

The front end PCB can now be checked 
and adjusted. It should first be powered 
without ICs save for regulator IC7. Fol- 
lowing a brief surge as the electrolytics 
charge, the supply current should settle to 
about 2.5m A. and the 5 volt positive supp- 
ly should appear across C17, the upper 
lOOu capacitor. If this seems OK, IC8, the 
ICL 7660, can be inserted, the board 
powered again, and a check made for the 
negative 5 volt supply across Cl 8, the 
lower lOOu capacitor. 

There should be a total of 10 volts 
across both capacitors, of course. The 
supply current increase should be negli- 
gible as the 7660 draws only lOOuA. Fol- 
lowing this, IC5 and isolator IC6 can be 
fitted. This should raise the drain to about 
4.5mA, while pin 2 of IC6 (center, left- 
hand side) should have apotential of IV. 

If all seems well so far, the two inputs 
at the left-hand side of the board should be 
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Fig. 3. Circuit diagram of the "front end "of the EEG Monitor. 
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Fig. 5. Front endPCB layout andwring. 



Fig. 6. PCB layout and wiring of the signal processing board. 
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5 su re steps to a fast sta rt 
as a high-paid 

computer service technician 








1 


Choose training 
that’s right for today’s 
good jobs 


“COMPUTER] - 
-$ERVICE- 
JC 


Jobs for computer service technicians 
will almost double in the next 10 years, 
according to the latest Department of 
Labor projections. For you, that means 
unlimited opportunities for advance- 
ment, a new career, or even a com- 
puter service business of your own. 1 989 2000 

But to succeed in computer service today, you need training- 
complete, practical training that gives you the confidence to service any 
brand of computer. You need NR1 training. 

Only NRI— the leader in career-building, at-home electronics training 
for 75 years— gives you practical knowledge, hands-on skill, and real- 
world experience with a powerful XT-compatible computer you keep. 
Only NRI starts you with the basics, then builds your knowledge step by 
step until you have everything you need for a fast start as a high-paid 

computer service technician. 


3. 


Get inside 
a powerful com- 
puter system 

If you really want to get ahead 
in computer service, you have 
to get inside a state-of-the-art 
computer system. That’s 
why NRI includes the 
powerful new Packard 
Bell VX88 computer as 
the centerpiece of your 
hands-on training. 

As you build this 
fully IBM PC XT- 
compatible micro 
from the keyboard up, 
performing key tests 
and demonstrations at each stage of assembly, you actually see for 
yourself how every section of your computer works. 

You assemble and test your computer’s “intelligent” keyboard, 
install the power supply and 5 l A" floppy disk drive, then interface the 
high-resolution monitor. But that’s not all. 


2a Go beyond 

“book learning’’ 
to get true hands- 
on experience 


NRI knows you learn better by 
doing. So NRI training works 
overtime to give you that 
invaluable practical experience. 
You first read about the subject, 
studying diagrams, schematics, and photos that make the subject even 
clearer. Then you do. You build, examine, remove, test, repair, replace. 
You discover for yourself the feel of the real thing, the confidence gained 
only with experience. 


computer while giving you lightning-quick data access 

By getting inside this powerful computer, you 
get the confidence-building, real-world 
you need to work with, troubleshoot, and service 
today’s most widely used computer systems. 


4. 


Make sure you’ve always got 
someone to turn to for help 


Throughout your NRI 
training, you’ve got the 
full support of your 
personal NRI instructor 
and the entire NRI 
technical staff. Always 
ready to answer your 
questions and help you if 
you should hit a snag, 
your instructors will 
make you feel as if 
you’re in a classroom of 
one, giving you as much time and personal attention as you need. 


Name 


5 a Step into a bright new future in 
computer service— start by sending for 
your FREE catalog today! 


If the coupon is missing, write to: NRI 
School of Electronics, McGraw-Hill Continuing 
Education Center, 330 Progress Avenue, Scarborough, ON M 1 P 2Z5 

IBM is a registered trademark of International Business Machines Corp. 


& CHECK ONE CATALOG ONLY 

□ Computers and Microprocessors 

□ Robotics 

□ TV/ Video/ Audio Servicing 

□ Data Communications 


□ Security Electronics 

□ Electronic Music Technology 

□ Digital Electronics Servicing 

□ Computer Programming 

□ Basic Electronics 


Discover for yourself how easy NRI makes it to suc- 
ceed in computer service. Send today for NRI’s big, 
100-page, full-color catalog describing every 
aspect of NRI’s one-of-a-kind computer training, 
as well as training in robotics, TV/ video/audio 
servicing, electronic music technology, security 
electronics, and other growing high-tech 
career fields. 


School of 
Electronics 


McGraw-Hill Continuing Education Center 
330 Progress Avenue, Scarborough, ON M1P 2Z5 


You go on to install a powerful 20 megabyte hard disk 
drive— today’s most-wanted computer peripheral— included in your 
training to dramatically increase the data storage capacity of your 


I C'ity/Prov/Code 

L. 


Accredited by the National Home Study Council 
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LID DRILLING/ CUTOUTS TO 
TAKE BATTERY HOLDERS 


Fig. 7. Case drilling details. 


shorted to the ground point between them, 
the lOOohm trimmer VR1 set to about 
half-travel, and the first two OP-07s, IC1 
and IC2 inserted. This will raise the supply 
current to about 7.5mA. Their output vol- 
tages (pin 6) can be checked, and the effect 
of VR 1 noted. It should be possible to zero 
both outputs with VR 1 , though allowance 
should be made for the slow response. 
(This check initially failed on the 
prototype, revealing a faulty OP-07) . 

After this IC3 can be fitted, raising the 
current to about 9.5mA. With a meter con- 
nected to test point 1, IC3 output, VR1 
should be carefully adjusted for zero volt- 
age. Inserting IC4 should raise the supply 
current to the final valueof about 10.5mA, 
and the test point 2, IC4a output, should 
also be at 0 V. 

A fairly tricky adjustment follows, 
the setting of VR2 for best hum rejection. 
To avoid problems of spurious hum pick- 
up during this adjustment the board should 
be placed on an insulated conductive sur- 
face, to which its ground rail must be con- 
nected. A sheet of kitchen foil overlaid 
with cardboard will suffice. The inputs 
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should be disconnected from ground but 
coupled together and a 60Hz input applied 
to them. 

If a signal generator is available this 
input should be about one volt RMS — if 
not, a finger placed on them will probably 
inject about the right level in most 
workshops. A means of monitoring test 
point 1 is required, ideally an oscillo- 
scope, though a millivoltmeter will do. 
Most DVMs have a suitable range (no 
serious constructor today should be 
without one). VR2 should be trimmed for 
minimum AC output at the test point. If the 
optimum adjustment is difficult to find, 
hum is probably still being induced into 
the circuit from some external source. 

This adjustment proved almost im- 
possible on the prototype until the 
grounded conductive sheet was set up as 
described, when it became easy. If a scope 
and generator are available, test point 2 
can be monitored while the frequency is 
varied and the effectof the filter observed, 
although this is notessential. A final check 
ontheadjustmentofVRl isadvisable. 

The completed front-end PCB may be 


used on its own for experiments if desired, 
though the comments on shielding, given in 
the description of final assembly, should be 
noted. 

Construction — Second PCB 

Assembly of the second PCB is 
simpler than that of the first. The layout is 
gien in Fig. 6. Again the sockets should be 
used for the ICs, and CMOS handling 
precautions observed for IC3. Since test- 
ing requires most of the controls to be con- 
nected, it is as well to complete it and as- 
semble the entire project into the case, an 
ABS box, size 190 X 1 10 X 60mm, before 
commencing. 

As the layout is fairly compact full case 
drilling details are given in Fig. 7. The 
layout of controls, sockets and PCBs is 
shown in Fig. 8, while their connections ap- 
pear in Fig. 9. The Delta/Alpha/Theta 
switch S 1 has a fourth position, Off, which 
controls battery supplies to both printed cir- 
cuit boards. The front-end PCB has shields 
placed to either side and connected to the 
input ground point. Spare pieces of PCB 
material, with the copper facing outwards, 
are ideal, but suitably insulated sheet metal 
or even stiff card and kitchen foil could be 
used. 

Note that when boards and controls are 
placed as shown, there is room for the two 
snap-in battery holders to fit between them. 
Four stick-on rubber feet keep these holders 
clear of surfaces on which the unit is placed. 

Testing — Second PCB 

Testing of the second PCB can proceed as 
follows.Firstitshouldbe powered upby it- 
self, without ICs except for the regulator 
IC5. Following an initial surge the supply 
current should settle to about 5mA. The 
presence of 5 volts across C19 can be 
checked. IC4 should now be fitted, raising 
thedrainbyacoupleofmilliamps.Witha9 
volt supply the voltage at IC4 ’s output, pin 
6, should be about4.5 volts. 

If the headphones are connected and a 
finger placed on the bottom of the lOOn 
capacitor C15, a loud hum will probably be 
heard. The same finger on the top of the 
lOuF capacitor C 12 (or pin 4 of IC3’ s sock- 
et), should cause a softer hum, adjustable 
with volume control VR3. IC3, the 4046B 
chip, can now be fitted and S2 switched to 
integrate. This should produce a horrible 
noise, half hum and half tone. Connecting 
pin 8 of IC2’s socket to negative supply 
should produce a clear, steady, low fre- 
quency tone, while taking it to the 5 volt 
positive supply will result in a higher tone, 
slightly more than an octave up. 

Next the TL064, IC 1 , can be fitted, and 
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Fig. 8. Layout of the various controls, sockets and PCBs in the case. 


S2 set to direct. All three on positions of the 
selector switch SI should produce clear, 
steady tones. IC1 ’s outputs, pins 1,7,8 and 
14, should be checked as being about 2.5 
volts; being the four comer pins they’re 


easy to locate. Touching the top of lu 
capacitor Cl to +5 volts on any range 
should produce a sharp rise in pitch, fol- 
lowed by aretum to the original output tone 
during which ringing at the selected Brain- 


wave frequency shouldbeclearly audible. 

Finally IC2, the LM324, can be fitted, 
S2 set to integrate, and the effect of offset 
control VR2 tried. About halfway around 
its travel this should start to increase the out- 
put frequency. Set just below this point, a 
finger touched to the top of Cl, to inject 
hum, should produce a rise in pitch. The 
total current drawn by the complete board 
should be around 7 to 8mA, though this will 
depend to some extent on output volume. 

Finally , the front-end board should be 
powered, the gain control VR1 turned 
right down, and the voltage across R 1 (and 
VR 1) checked as being aboutone volt DC. 
If the circuit is set to integrate, advancing 
VR1 should cause a rise in output pitch as 
noise finds its way into the open-circuit in- 
puts. A finger placed over them should in- 
crease this output. The final supply cur- 
rent drawn by the output board should be 
about 10mA, the increase being due to the 
current drawn by the opto-isolator and R 1 . 

The project is now operational and can 
be put to use as soon as suitable electrodes 
havebeenprepared. 



Fig. 9. Interwiring of the monitor. 
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Biofeedback Monitor 



Electrodes 

A large factor in the successful operation of 
this project is the manner in which its elec- 
trodes are made and used. It follows that 
considerable care should be taken with 
these, so they will be covered in some 
detail. 

Most metals, if placed in contact with 
the body, set up a kind of battery action 
with acids secreted by the skin. Move- 
ment, however small, results in fluctua- 
tion of the voltage produced by this battery 
which can cause severe interference with 
the very low-level signals sought with this 
project. Because of this, it is wise to select 
the electrode material with the lowest pos- 
sible level of this problem, this being sil- 
ver with a silver chloride coating. This 
isn’t as difficult or expensive as it sounds. 

A piece of thin silver sheet about an 
inch square is required. In the author’s case 
this came from an amateur silversmith 
friend, though a local jeweller and trophy- 
supplier confirmed that they would have no 
trouble in supplying such an item. 

From this, three discs should be cut. 
Silver is quite soft and the sheet can be cut 
with sharp scissors. Keep the scrap, which 
will be needed for the chloriding process . 

This project was originally designed 
to use shielded electrode leads (see 
photo), but this was later found to be un- 
necessary. The sockets have provision for 
shield connections; if for any reason 
shielded lead is used it should be the low- 
noise type. However, for most users thin, 
flexible single-conductor wire will be fine 
(see photo). Leads made from this, each 
about a metre long, should be soldered to 
the center of each disc, and the joint sealed 
and insulated with a blob of epoxy resin. 
Fig. 10 shows this. 
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The other side of each disc should be 
thoroughly cleaned before the chloriding 
process. This consists of placing them in a 
tumbler of water containing a teaspoon of 
dissolved salt, and passing a small current 
through them to a common electrode con- 
sisting of the remaining scrap silver. This 
will coat them with a black silver chloride. 
The arrangement for this is shown in Fig. 
11. Each electrode has a 10k series resis- 
tor. For keeping them in place around the 
tumbler, clothes pegs will be found useful. 

The plating process takes an hour or 
two. Stop when the electrodes are seen to 
have a uniform coating of black chloride, 
as an excessively thick coating seems to 
have a fairly high resistance. They should 
be handled gently to avoid damaging the 
coating and, when not in use, kept in ajar 
with a tiny polarizing current applied 
through a common 1M resistor. 

Attaching the Electrodes 

Attaching the electrodes to the head 
presents problems. Skinheads will not ex- 
perience any difficulty of course, but the 
rest of us will find that hair tends to get in 
the way. Alpha, when present, tends to be 
strongest between the occipital (that’s the 
back of the head) and temporal (above the 
ears) areas. 

An electrode siting combination that 
seems to work fairly well consists of the 
ground electrode below the left ear, just 
behind the jawline, one of the two signal 
electrodes at the center of the forehead, 
just below the hairline, and the other at the 
back of the head, a bit to the left, a bit 
above a line drawn around between the 
ears. The first two of these can be attached 
with tape, while the last is held with an 
athlete’s elastic headband, obtainable 


from sports equipment shops. 

Keeping impedance between the 
electrodes as low as possible is very impor- 
tant. As the top layer of the skin is fairly 
resistive, it should be prepared by a good 
scrub with a pad dipped in alcohol before 
the electrode is applied. An electrode gel 
should be rubbed into the spot where it is to 
be placed, and a blob of it placed on the 
electrode before application. This proce- 
dure works equally well through hair, 
though a larger blob of gel is applied to an 
electrode which must make contact through 
this. 

To ensure a good contact, it is really 
essential to check the impedance between 
the electrodes. Although the author has 
never (knowingly) sustained any harm 
from the use of an ordinary ohmmeter for 
the job, this is not going to be recom- 
mended here. 

In Use 

Ordinary headphones can be used with this 
project, but may tend to get caught up in the 
electrode leads. The miniature type sup- 
plied for personal stereos are better, but 
best of all are the type which have no head- 
band and fit right inside the ears. They 
don’t have to be high quality; a cheap pair 
will do. 

Having secured the electrodes in 
place, the next step is the attempt to 
generate some signals with its aid. Most 
users will wish to begin with Alpha, since 
this is the best known and most useful of the 
signals that can be detected. The difference 
between direct and integrated output will be 
immediately apparent, and the user will 
quickly develop a preference for one of the 
two. 

Perhaps direct is best for the begin- 
ner, who will wish to hear any bursts of the 
sought activity immediately, while more 
experienced users may wish to use the in- 
tegrated output to try to produce sustained 
steady output levels. If the latter is in use, 
the offset control should be backed off 
until further movement does not produce 
any further reduction in the output tone 
frequency. It may, in fact, be set slightly 
below this point to eliminate noise. 

For both types of output, the gain 
should be set just below the point where 
noise causes spurious output. Then, sitting 
quietly with eyes closed should soon 
result in the production of some Alpha sig- 
nals. Paradoxically, trying harder to 
produce Alpha will stop it; you really have 
to let go for results. This is quite hard to do 
at first, but a few half-hour daily training 
session should soon produce the knack m 
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A great variety of integrated circuit 
power regulators and indeed com- 
plete power supply systems are available 
these days, and earlier on we looked at the 
78/79 series and their applications as fixed 
voltage regulators. It sometimes happens 
that we have a voltage regulator which has 
a first class specification, but does not 
supply us with as much current as we 
would like. 

The LM723 14-pin DIP regulator is a 
case in point; it has a good ripple rejection 
with excellent load and line regulation, 
and an in-built current limiting facility. 


N C p~ 

CURR LIMIT □ 

CURR. SENSE [T 

inverting INPUT □ 

NON -INVERTING fT - 
INPUT UL 
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Fig. 1 . Pinout details of the 723. 
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But its current output is restricted to a 
maximum 150mA. 

This month we conclude the series by 
looking at a power unit design that makes 
use of the 723 as a driver unit for a beefier 
control system, one which will give us an 
output current of 2A while retaining the 
otherdesirablefeaturesof the723 intact. 

Regulator 

The LM723 regulator, the pin con- 
nections of which are shown in Fig. 1, is a 
complete circuit system of the type al- 
ready described, containing a series of 



Fig. 2 . Internal circuitry of the 723. 


emitter-follower controller, a current 
limiting transistor, together with an error 
amplifier and reference voltage. Most 
parts of the circuit are made available at 
the pins and a variety of different connec- 
tions can be made to provide a variety of 
stabilizedoutputvoltages. 

The basic internal circuitry of the 723 
is shown in Fig. 3 . By now, this should be a 
familiar system. 

The reference voltage is derived from 
a constant current source and is available 
at pin 6. By connecting pin 6 to pin 5, the 
reference voltage can be applied to the 



Fig. 3. Basic circuit using the 723 
regulator to provide an adjustable low- 
current output. 
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non-inverting input of the error amplifier. 

The inverting input is brought out to 
pin 4 and if this is controlled by a voltage 
derived from the output of the power supp- 
ly, the difference will be detected by the 
amplifier and its output used to control the 
internal series regulator TRa. This output 
is also brought out to pin 1 3 so that a com- 
pensating capacitor can be connected to 
the inverting input; this capacitor reduces 
the high frequency gain and maintains 
stability over the internal feedback sys- 
tem. 

A current limiter, TRb, is provided to 
take care of the effects of heavy load cur- 
rents or short-circuits at the output, pin 1 0. 
This transistor senses the voltage 
developed across a resistor in series with 
the output (which in turn depends upon the 
current being drawn) and begins to con- 
duct when the voltage is about 0.65 V. As 
TRb conducts, it puts a low resistance 
bypass across the base- emitter junction of 
TRa, rendering it inoperative and shutting 
off the supply of current to the output. 

So we have here, with the addition of 
a few external components, a complete 
power unit which will, using the values in- 
dicated in Fig. 3, provide us with an output 
ranging from about 5V to 25V. However, 
there are problems of dissipation to think 


draw large currents from a small IC pack- 
age. 

As we have noted, the 723 has a maxi- 
mum permissible current rating of 1 50m A 
and a maximum permissible power dis- 
sipation in TRa of 660mW at an ambient 
temperature of 25°C. This derates by 
5.6mW/°C, so if we operate at the maxi- 
mum temperature of 70°C allowed for by 
the manufacturers, we have lost about 
250m W of our available power as internal 
heat. At 1 50mA output, we need have only 
660/150 = 4.3V across TRa before the 
power rating is exceeded. 

In the circuit of Fig. 3, if we set the 
output to 5 V, then there will be 25 V across 
the regulator and the maximum current 
will be restricted to 660/25 = 26mA. So on 
its own, the 723 is rather restricted in its 
capabilities. This does not mean that the 
723 is not an effective regulator in its own 
right; it is, and for outputs requiring rela- 
tively small currents it is an excellent 
device. 

Strictly speaking, circuits of the kind 
shown in Fig. 3 should be used to provide 
fixed outputs rather than variable./ This 
then enables the maximum current to be 
calculated and so reduces the chances of it 
being inadvertently exceeded, as might 
well happen with a variable output. 


Increasing Output Current 

We can boost the output current if we use 
the 723 to drive an external emitter-fol- 
lower as a series regulator. The internal 
current limiting facility can be retained 
and from this we can arrange a series of dis- 
crete current limiting levels at the output. 

This has an advantage over the pre- 
vious designs in this series; while the ear- 
lier circuits had short-circuit protection, 
there was nothing to prevent the full out- 
put current flowing into the load when a 
fault condition appeared, whether ac- 
cidental or not. S o although the power unit 
was protected, the attached current was 
not. A heavy current could still be capable 
of doing some damage in whatever piece 
of equipment was attached to the power 
supply. 

In this design, the current output in 
the event of a short- circuit or excessive 
load, can be limited to any level you care to 
choose within the total range of current 
available, that is. 0 to 2A. The actual levels 
are simply a matter of your own personal 
preference. 

Variable Stabilized Power 
Supply 

The PSU is variable from 1.5V to 25V, 
with four switched current limits of 0.5A, 



Fig. 4. Complete circuit diagram for the 1 ,5 V 125 V Variable Power Supply. The solid circles refer to circuit board connection points. 
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Fig. 5. Ripple voltage caculations for 
capacitor Cl selection. 

the2Apower unitisshown in Fig. 4. Here a 
conventional bridge rectifier feeds the 723 
(IC1) which in turn drives the power 
booster combination of transistors TR1 
and TR2. Transistor TR1 (a2N3055)isthe 
conventional series emitter-follower con- 
troller which is itself driven by TR2, a 
small power transistor, type TIP3 1 A. This 
isnecessary astheoutputofICl (723) isin- 
sufficientto drive TR1 directly. 

Resistor R6, in conjunction with 
diode D5, forms the current sensing resis- 
tor and a portion of the voltage developed 
across this arrangement is tapped off by 
one of the potentiometers VR3 to VR6 and 
applied to the current sensing input pin 3 
of IC 1 . This determines the point at which 
thecurrentoutputis limited. 

The effect of diode D5 is that, being 
non-linear, the effective resistance of the 
sensing combination increases with lower 
current outputs and maintains a sufficient 
voltage across the potentiometers to en- 
sure proper operation of the limiter in the 
723 regulator. By selection of the poten- 
tiometers by ganged switches S2a and 
S2b,fourcurrentlevels can be preset. 

The output voltage is adjusted be- 
tween about 1 .5 V and 25 V by VR 1 which 
connects to the inverting input (pin 4) of 
the error amplifier. This compares output 
variations with the internal reference, 
selected by the divider chain made up of 
resistors R 1 and R2, and adjusts the output 
at the base of Transistor TR2. TR2 drives 
TR1 which then compensates for the out- 
put change, so stabilizing the output. 
Potentiometer VR1 is a reverse log type 
which allows a closely linear relationship 
between rotation angle and output volt- 
age. A linear potentiometer leads to 
cramping at the lower end of its rotation. 

The bridge rectifier (D1-D4) is made 
up from four discrete diodes, types 
1N5401, which are 3 A devices rated at 
lOOVrms. Smoothing is carried out by 
capacitor Cl. This capacitor has to be 
rather large if a 2 A output capability is re- 
quired; taking it that the maximum input 
ripple voltage to the 723 regulator should 
not exceed 2V when the full current is 
being drawn, then since ripple gradient 
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Fig. 7. Using longnose pliers, bend the 
diode leads to suit hole spacing. 

dV/dt = 1/C (see Fig. 5) and dV = 2V, dt = 
10ms for 50 Hz supplies, we get C = (2 X 
10‘ 2 )/2=10kuF. 

We also need a ripple current rating of 
at least twice the average worst case ripple 
current we are likely to draw from the 
capacitor. Therefore, for this unit we need 
a ripple rating of at least 4 A . The specified 
capacitor has arating of 5 A which gives us 
something in hand. If you use an alterna- 
tive capacitor, keep these figures in mind. 

It is suggested that both voltage and 
current meters be fitted to the complete 
unit. A voltmeter is almost certainly 
necessary and an ammeter is well worth 
inclusion. The circuit for the two meters is 
shown between the Volts Adjust control 
and the output terminals in Fig. 4. These 
are wired between the board output ter- 
minals and the front panel of the unit. If the 
specified meters are used, no rescaling is 
necessary. 

Construction 

All components are mounted on a single- 
sided printed circuit board except the 
mains transformer T1 , the power control- 
ler transistor TR 1 , the Output Voltage Ad- 
just control VR1 and the Current Limit 
switch S2. 

The printed circuit board component 
layout and a full-size copper foil master 
pattern is given in Fig. 6, with an indica- 
tion of the wiring from edge Vero pins to 
the various external components and con- 
trols. The lettering on the board matched 
that shown on the circuit diagram and Fig. 
10 . 

There are one or two points of impor- 
tance to be noted about mounting com- 
ponents on the board. The first concerns 
capacitor C 1 . This is a PCB mounting type 
of capacitor and the component used has 
five fixing pins. Only two of these are for 
the positive and negative connections, the 
other three must be left isolated. 

If you use the specified component, 
the board positions will be correct. 
However, you may obtain, or already 
have, an alternative capacitor; in this case 
the board will have to be drilled to accom- 
modate the alternative pin arrangement. 




Fig. 8. Alternative heatsink dimensions 
f orlCl. 


Parts List 

Resistors 

Rl,R51k 

R2390 

R3220 

R4100 

R60.222.5W 

R7180 

All 0.25W metal film, except 
where stated. 

Potentiometers 

VRl lOkreverselog. 

VR2 lkmin. preset, hori. 

VR3- VR6470 min. preset, hori. 

Capacitors 

Cl 10,000u40V 5 A 
C2 lnpolyester 
C34n7 polyester 
C4 lOu tantalum 35 V 
C50ul polyester 

Semiconductors 

D1-D5 1N5401 3A 100V rec. 

TR1 2N3055 or 2N3771 npn 
power 

TR2 TIP3 1 A npn power 
IC 1 LM723 regulator 

Miscellaneous 

S 1 DPDT power toggle 
S2 3-pole4-way rotary 
T1 25V/3A transformer, centre- 
tapped 

ME1 0-25V moving coil meter 
ME2 2 A moving coil meter 
LP1 220-250V neon indicator 

PCB; case, 305mm X 159mm X 
133mm; heatsinks; 14 gauge 
aluminum (see text), clip-on (for IC1, 
RS434-059) and finned (for TR2, RS 
403-162); SKI, SK2 4mm type, 1 
black, 1 red; 500mA cartridge fuse; 
connecting wire; solder, etc. 
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Fig. 6. The printed circuit and parts over- 
lay for the 25V 12 A supply. 
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Fig. 9. Dimensions and drilling details 
for the heatsink. 

This may necessitate linking up to the 
positive and negative copper rails on the 
board with a short length of wire but this 
should not be too difficult to cope with. 

The essential thing is the physical 
size of an alternative; height is not too im- 
portant, but diameter is. If the diameter is 
greater than some 45mm, there may be a 
problem of accommodation . 

Diodes D1 to D4 and the solitary D5 
have rather thick (1.3mm) connecting 
wires and great care must be exercised in 
bending these to suit the board spacing 
holes. It is best to grip the wire close to the 
body of the diode with a pair of thin-nosed 


pliers and then bend the wire at right 
angles with the fingers. Fig. 7 shows the 
necessary dimensions. 

Fit these diodes snugly into their 
board positions, noting the polarities, but 
leave a space of about 3mm (l/8in) be- 
tween them and the board; do not press 
them down hard on to the board. The same 
applies to the 2.5 W resistor R6; let it stand 
clear of the board by at least 5mm (3/8in). 

Heatsinks 

The regulator ICl needs a standard 14-pin 
DIP holder and a heatsink. The driver tran- 
sistor TR2 also has a heatsink. 

The regulator ICl should have a clip- 
on type of heatsink but if this is not avail- 
able, a piece of 1 6 gauge aluminum bent to 
the dimensions shown in Fig. 8 will do. 
This is simply glued to the top of the IC 
using a thin layer of a quick setting epoxy 
resin. 

Transistor TR2 is attached to a small 
finned heatsink which is designed to fit 
into the board and soldered at the two 
points X-X (see photographs). When fit- 
ting TR2 to its heatsink (and to the board) 
take care that the three connecting leads 
are notshortingoutto the heatsink. 

Preset potentiometers VR3 to VR6 
should be the enclosed rather than open 
skeleton types, but you can use the latter if 
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Fig. 11. Wiring from the current-limit 
switch S2 to the circuit board. 

you can’t get hold of anything else. The 
rest of the components need no special 
comment. The usual care in soldering 
must be followed for the whole of the as- 
sembly, and watch out all the time for 
solder bridges and splashes, particularly 
around the IC connections and all parts 
where the copper track spacing are close. 

Main Heatsink 

The main heatsink for the power transistor 
TR1 is made out of a piece of 14 gauge 



Fig. 1 0. Interwiring from the circuit hpoard to tfiejront panel components, 7 ’Riff use and transformer. Note that capacitor C5 can 5e 
wired directly across the output terminals or across the voltmeter terminals. 
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aluminum sheet measuring 152mm by 
102mm plus a 13mm turn-over. You may, 
if you wish, use a commercially made one, 
butitshouldhavearatingofatleast2°C/W. 

It is now simply a matter of fitting the 
controller transistor TR1 to the heatsink 
and providing the connection from the 
board to TR1, the actual positioning of 
board and heatsink inside a suitable box is 
not particularly critical. 

Bend the aluminum to the dimen- 
sions shown in Fig. 9. If you cannot get 
hold of 14 gauge aluminum or have bend- 
ing troubles, use 16 gauge but it might be 
advisable to add an extra “inch or two” to 
the width if you do this . 

Either before of after “blacking” the 
heatsink, lay the insulating washer on it 
and mark through the three pinout hole 
positions on the heatsink. Drill the heat- 
sink and mount the 2N3055 transistor 
slightly below center on the heatsink, 
using the insulating kit. 

Position the heatsink at one end of the 
base of the case and mark through and drill 
suitable mounting holes in the bottom of 
the case. Mount the mains transformer at 
the other end of the case as indicated in the 
photographs. 

There should now be enough space 
between the heatsink and mains trans- 
former to take the completed circuit 
board. Lay the circuit board in position 
mark through the mounting holes onto the 
bottom of the case. Remove the board and 
drill suitable mounting holes in the bottom 
of the case. 

The circuit board should now be 
mounted in position on about quarter to 
half inch spacers. Just prior to mounting 
the board, solder the base, emitter and col- 
lector wires to TR1 pins and bring these 
down so that after the board is screwed to 
the base of the case, these wires can con- 
nect to the appropriate Vero pins B, E and 
Contheboard. 

Boxing Up 

The case used for the prototype was one of 
the vinyl covered types. This is a simple 
two-piece box which makes assembly 
very easy . S trictly speaking, itisabitlarger 
than is necessary for this job, but plenty of 
room never did harm, and the only thing to 
watch out for if you use an alternative is the 
heightwhichshouldbeatleast 102mm. 

The reason for this is that the heatsink 
panel should be mounted vertically. You 
can mount it horizontally if you wish, but 
the cooling isn* t so efficient. 

The only parts bolted to the floor of 
the case are the heatsink, circuit board and 
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the mains transformer. Everything else is 
on the front panel, apart from the fuse 
which is best mounted at the rear, 
alongside the entry point for the mains 
cable. 

A suggested front panel layout is 
shown in the photograph above. As the 
box is a plain aluminum finish, it is well to 
give a coat of suitable spray paint before 
attaching Letraset style lettering. The 
“current limit” ranges are shown as 0.5 A, 
1 .0A, 1 .5 A and 2.0 A. These can, in fact, be 
any values you like, so if you want other 
levels, mark your panel accordingly. Set- 
ting these levels up is discussed later. 

Interwiring 

The interwiring connections are made in 
accordance with the circuit diagram Fig. 4, 
board layout Fig. 6 and Fig. 10. It is best to 
start by wiring up the meters and connect- 
ing these to the positive (+) and negative (- 
) output points on the board. Use flexible 
16/0.2mm wire for this. 

Next, connect the pins L, M and N on 
the board to the Voltage Adjust control 
potentiometer VR1, noting that the maxi- 
mum output voltage is obtained when the 
slider is at the VR2 end of the track. As al- 
ready indicated, this control should be a 
reverse log potentiometer. 

Wire two of the current limit switch 
poles or “wipers” to points S2a(w) and 
S2b(w), and their associated switch tags to 
a — h board points. It is as well not to use 
Vero pins for the latter eight positions but 
to solder the wire directly to the board. 
7/0.2mm is a suitable gauge here and 
preferable to single strand wire. This is the 
only place where a wiring connection 
might go wrong, so care is needed. 

The switch S2 is a 3 -pole, 4- way com- 
ponent, of which only two of the poles are 
used. The switch is numbered and lettered 
A, B and C for the three sliders and these 
connect respectively to the contacts 1-4, 
5-8 and 9- 1 2 as the switch is rotated clock- 
wise. If you follow Fig. 1 1 , there shouldn’t 
be any confusion. Keep all these wires in a 
neat bundle on their way across to the 
board; they do not carry heavy current. 

The mains transformer secondary 
winding is now connected to the AC ter- 
minal pads and the primary wiring (neon 
LPl,fuseFSl and on-off switch SI) com- 
pleted. The fuse should not be more than a 
1 A rating. And, as always with any mains 
wiring, treat this side of the system with 
respect. 

Setting Up 

To set up the unit, first of all turn all preset 


potentiometers to the middle of their 
tracks. Set the output voltage control VR1 
to minimum (fully counterclockwise) and 
the current-limiting switch S2 to its first 
(0.5 A) position. Then shut your eyes and 
switch on. 

When you open them, the neon in- 
dicator should be lit and the voltmeter 
ME1 should be indicating a small output, 
typically 1.5V. This is the normal mini- 
mum output from this unit. The ammeter 
ME2 should remain at zero. 

Advance the voltage control VR1 
carefully and check that the output voltage 
increases. When the control gets to its 
maximum position, adjust preset VR2 so 
that the voltmeter reads 25V. this com- 
pletes the voltage setting. 

Current Limiting 

If all this has happened uneventfully and 
there has been no sign of circuit discontent, 
we can now get on with setting up four cur- 
rent-limiting stages. This procedure is best 
done fairly quickly , not that any damage is 
going to result if you happen to be slow, but 
unnecessary heating will be avoided. 

Make sure that the current limit 
switch is in its most counterclockwise 
position (corresponding to the 0.5 A limit), 
then put a temporary short circuit across 
the output terminals. Adjust VR6 (nearest 
the top of the board) until the ammeter 
reads 0.5A. Switch to the next position 
(1.0A) and adjust VR5 until the ammeter 
reads 1A. Repeat this procedure for the 
1 .5 A and 2 A positions of the switch. 

While this is going on, of course, the 
voltmeter will read zero. Remove the 
short circuit and the unit is now ready for 
use. 

You may wish to set up alternative 
current limits, for instance, you might 
prefer 0.25A, 0.5 A, 1.2A and 1.8A for 
some reason. Just follow the above drill, 
adjusting the potentiometers to suit the 
limits you want. Do not exceed a maxi- 
mumcurrentof2A, however. 

Keep in mind when using this power 
unit, that once the current limit on any of 
the four ranges is reached, the voltages 
output will stay put and cannot be further 
increased. For example, suppose you have 
a load connected whose resistance is 20 
ohms. Then on the 0.5 A limit position, the 
greatest voltage you can have before 0.5 A 
is reached is 1 0 V, so the voltmeter will not 
gopastthe 10V position. 

This completes our series of articles 
on power units and I trust you have found 
something that fits your requirements 
among them. 
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SECOND SNEAK 


If you use a PC compatible computer, you’ve probably come to realize just how difficult it is to find really first class software for it. 
Commercial software is often hard to track down, and just because you have to pay for it doesn’t necessarily mean it will work. 

In addition, being prepared to actually pay for a program doesn’t necessarily mean you’ll be able to find what you need. 

Almost Free Software is a powerful alternative to buying expensive commercial applications. It’s inexpensive, and if you buy one 
of our disks and subsequently decided that you don’t like it, you can return it for a full refund. We have a support desk to talk you 
through any difficulties you might encounter. We also have a lot of experience in working with shareware and public domain 
software. We know how to spot programs infected with viruses, programs which haven’t been thoroughly debugged and 
programs that just don’t work very well. 

We sort through ten to fifteen megabytes worth of software each month. The result of our efforts is over a megabyte worth of first 
class applications, games, utilities and other programs to enhance your computer and make the time you spend before it more 
enjoyable and more productive. 

Almost Free Software is tested, compressed to get lots of code on each disk and well supported. It really is your best software 
value. 


ALMOST FREE PC SOFTWARE™ 


VOLUME 54 

This is a collection which will be espe- 
cially useful to anyone who uses 
words. Aside from our usual assort- 
ment of first class software, these disks 
include several packages which lend 
themselves to word processing and 
desktop publishing. They feature a 
very sophisticated, ex- 
pandable prose analyst 
and a first rate word 
processor which will 
quickly win a place in 
your heart and next to 
your fingertips. 

There are also several 
powerful DOS utilities, 
a blast from the past and 
a complete com- 
puterized atlas. This is a 
two disk set which un- 
packs to over one 
megabyte of programs. 



SOAPBOX is a complete, exceedingly power- 
ful word processor which is fast enough to use 
on a stock XT and small enough to run in 256 
kilobytes of memory. It's capable of emulating 
WordStar... It will even read and write Word- 
Star files if you like... and it's loaded with first 
rate text basing features that make it ideal for 
use with a desktop publishing package. 
HOWTALL will take into account your child's 
sex, age and other factors and tell you how tall 
he or she should be. 

WORLD is a truly amazing 
computerized atlas which 
will do more things than a 
paper atlas ever could, in- 
cluding providing extensive 
EGA graphic maps, calculat- 
ing the distance between 
major cities and so on. An 
EGA card is required. 
CUTPASTE will allow you 
to cut text out one applica- 
tion and past it into another. 
It's very flexible and ex- 
tremely useful for desktop 
publishing, word process- 
ing and spreadsheets. 
Source code is included. 


SPATH allows you to search for things along 
DOS's search path just like DOS does. A handy 
little tool, this. 

VIZ is a dynamite little screen speedup 
program for 80286 and 80386 based 
machines. It vastly reduces the amount of 
time required to print to the screen from 
many applications, making things like 
word processors and data base managers... 
not to mention DOS itself... seem to shift 
into warp drive. 

EDISKEMS allows you to have a sophisti- 
cated EMS RAM disk with lots of features, 
including the ability to survive a warm boot 
with its data intact. Source code is included. 
Requires EMS. 

MAXFIND is a great utility for finding strings 
within multiple text files. It includes a sophis- 
ticated search language to allow you to specify 
exactly what you want to search for. 

ORGAN makes every key on your key- 
board play a different note while you're 
running any application... or DOS. It's fun 
for a while, as well as being the ultimate in 
audible feedback. 

More b®* 






EZDOSIT is a memory resident file manager 
which allows you to pop up a window from 
within any application and work with your 
files. You can copy, delete and rename files, 
change directories and so on. It's a real time 
saver. 

DESKNAV is a Microsoft Windows program 
which provides a number of facilities which 
Windows didn't see 
fit to include. This is 
one of the nicest desk 
managers we've en- 
countered to date. Re- 
quires Microsoft 
Windows. 

LANCE is a prose 
style analyzer. Far 
from just telling you 
that you use too many 
possessive pronouns, 
it lets you test a text 
file for specific char- 
acteristics, including 
sexual bias and 
potential libel. No 
writer should be without it. 

DECIDE is a simple program to let you try out 
a number of potential colour schemes for 
Microsoft Windows and select the one which 
best suits you. Neon is the house favourite. 
Requires Microsoft Windows. 

PCMAN is a small EGA version of PacMan 
with all the speed of the arcade version. How- 
ever, this one just gobbles dots, not quarters. 
It's sort of nostalgic. 

ORDER DISK AFSPC54-SEE ORDER FORM 




If you’re not already receiving it, please call 
and ask to be put on the mailing list for 
Personal Software News, our free newsletter. 


ALMOST FREE PC SOFTWARE™ 


VOLUME 55 

lW .»B 

This collection includes a number of su- 
perlative programs. If you use spread- 
sheets at all we know you'll be 
particularly interested in the latest 
release of AsEasy, the premier shareware 
spreadsheet package which emulates 
Lotus and manages to go it one better in 
many areas. Accompanying AsEasy is 
KwikTax, a worksheet written to handle 
the tricky details of the 1989 Canadian 
income tax form. 

In addition, you'll find some powerful 
utilities, a Tetris-like game that's better 
than the original and even a voice for 
your computer. 

This is a two disk set which unpacks to 
over one megabyte of programs. 


ASEASY is the latest ver- 
sion of the shareware 
spreadsheet package that 
has left the Lotus corpora- 
tion shaking in its polyester 
boots. AsEasy iscompatible 
with Lotus 1-2-3 and will 
use Lotus worksheet files. 

However, As- 
Easy is more 
powerful, 
easier to use 
and substan- 
tially cheaper. 

If you use 
Lotus you owe 
it to yourself to 
try AsEasy. 

ATFLOPPY is a resident program 
which warns you if you attempt 
to write to a three hundred and 
sixty kilobyte floppy disk in a 
quad density AT drive. Saves con- 
siderable frustration. 

WINDCHILL is a small program 
which calculates wind chill factors. This is a 
handy one to have when you want to justify 
staying inside during the winter. 

QUOTE is a Windows application which says 
something clever each time it starts up. The 
clever things are stored in a dBase compatible 
DBF file, allowing you to use them in other 
applications if you like. Requires Microsoft 
Windows. 

TALK is the most sophisticated computer 
speech system we've encountered for the PC. 
It includes a program to speak real digitized 
words through the speaker, source code there- 
of, a program to record your own speech frag- 
ments, the schematic for the requisite 
hardware for the recorder and lots of sample 
words which can be strung together at the 
command line. Quite a blast. 

SNAP is a simple Windows camera. Copy any 
part of a Windows screen into the clipboard at 
the touch of a mouse button. Requires 
Microsoft Windows. 

DAYLIGHT calculates the sunrise and sunset 
times, plus sundry related information, for any 
day at any point on earth. Good for things like 
headlight-on times. Includes source code. 
WEIGHTS AND MEASURES is a handy pro- 
gram which will generate a table of weights, 
measures and conversions. Saves a lot of 
thumbing around. 

BEYOND TETRI S is a really exciting variation 
on the popular Tetris games. Requires a VGA 
card... the graphics are stunning. 

RTM is a personal scheduler program, to-do 
list and calendar. It can be memory resident if 
you like, and it has a first class user interface. 
If this package can't organize your days it's 
probably time to retire to Tahiti. 

START is an elegant way to start frequently 
used Windows applications. It's completely 
user configurable. Requires Microsoft Win- 
dows. 


KWIKTAX is a beautifully 
executed 1989 Canadian in- 
come tax spreadsheet. It lets 
you work out your taxes as 
well as including features to 
let you try "what-if" cal- 
culations. If you're going to 
cheat, do it electronically. 
Requires the AsEasy spread- 
sheet package, included with 
this collection. Also runs 
under Lotus 1- 2-3. 

GENE is a genealogical pro- 
gram to help you trace your 
family tree. It goes back fur- 
ther than most people have 
relatives and includes fields 
for all sorts of interesting in- 
formation about your antecedents. 
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If you want your software quickly, simply fill 
out the order form on the fourth page of this 
sneak preview and drop it in your FAX 
machine. We’ll have your disks on their way 
by the next business day. Our FAX number is 
(416) 445-8149. 


ALMOST FREE CLIP ART 


for Desktop Publishing 

Volumes 13 and 14 

Electronic clip art can turn a dull desktop 
publishing document into something 
visually exciting. Edited with a paint 
program, clip art files can personalize 
your reports, documents and newslet- 
ters. 

Having a library of clip art on tap is 
tricky unless you own a scanner and a 
suitable source of paper clip art to start 
with. Almost Free Clip Art solves all this. 
Each one of our disks contains almost 
five hundred kilobytes of 
clip art - at least a dozen 
images per disk. 

These collections 
have been carefully 
chosen to each contain a 
variety of interesting 
pictures suitable for a wide range of ap- 
plications. 

These pictures are suitable for use with 
virtually all applications which accept 
bitmapped art. This includes Ventura 
Publisher, Aldus PageMaker, Word Per- 
fect 5 and PC Paintbrush. The files are all 
provided in MacPaint format. The col- 
lections come with a utility to convert 
them to GEM/IMG, PC Paintbrush PCX 
and TIFF files. 

More 





All of these pictures are in the public 
domain. You can use them without any 
copyright restrictions. At three hundred 
dots per inch they make first class spot 
illustrations of about two by three in- 
ches. They can, of course, be used at any 
resolution you like. 


ALMOST FREE CLIP ART 


volume 13 

DIAMOND • EAGLE-1 
FLOWERLADY • MOUSE 
WITCHES2 • SCARABS 
LAMP • INGRID1 
NAGEL2 • TRUCK • FACES 
SURVEY-2 • RACCOONS 
PAULINA • POPCHB 
3D-STARS • AUTOLOGO 
BORDER27 • CHEETAH 
PERSONAL • PUBLICAT 
ROLLS • TREE 
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ALMOST FREE CLIP ART 


volume 14 

BUTRFLY • DARKRIDER 
GOOSE 
WITCHES1 
DUCK ISABEL 
NAGEL1 
FLAMINGO 
MARILYN 
PIANOLADY 
FOOTBALL 
KIM • SKIRTGIR 
CORNERS! 

FAMEFAC1 
MASKS 
BUSINESS 
LEISURE 
HOLIDAYS 




ALMOST FREE COLOUR CUP ART 


Since we introduced these disks over a 
year ago, they've been immensely 
popular. Consisting of over two 
megabytes per collection of scanned full 
colour photographs and art, these pic- 
tures can be displayed on an EGA or... 
preferably... a VGA card. The results are 
luminous and fascinat- 
ing, pictures which 
seem to leap from your 
monitor. 

Many of the images in 
these collections have 
resoltions of 640 by 480 
pixels or better in 256 
colours. They have to be 
seen to be fully ap- 
preciated. They can be 
displayed on any EGA 
or VGA card with the 
viewer program provided. You might 
also want to get out GIF Users Toolkit, 
which includes a more sophisticated 
viewer and utilities which will allow 
you to convert this pictures for use as 
desktop publishing clip art. 


COLOUR CLIP ART VOLUME 6 


HUMMINGBIRD 

A surrealistic 
hummingbird near 
some existential 
flowers. 
MARGIE 
A girl in a 
windstorm with 
unusual makeup. 

MBDUFFEK 
Woman reclining. 

ASTRONAUT 

An astronaut 


ALISON 

Probably not her real name. 

MOLISA 

A woman of the future, the girl 
to excite your computer. 

VGADNA 

Part of the double helix. 

APPLE 

A hand painted apple. 

RUBENS1 

A painting... light, 
shadow and other artistic 
stuff. 

FANTASIA 

Mickey Mouse and some 
special effects. 

RUBENS3 

More light and shadow. 

BEAUTY 

Conceptual art. 

WALRUS 

A walrus on a rock, singing. 

THINKING 

A woman with something on her 
mind. 

GILDA2 

Probably also not her real name. 

HENGE 

Stonehenge at dawn, just before 
the tourists get there. 
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The illustrations in this sneak preview have all 
been drawn from the clip art disks described 
herein. Several of them, such as the portrait 
on the first page, are colour clip art dithered to 
black and white for reproduction. 



floating above the earth. 

SILK 


One wonders if silkworms really 
know what they're up to. 

PIGS 


Bacon on the hoof. Pink Floyd 
grounded. 

PAULINA 

Head and 
shoulders... 
mostly. 






COLOUR CLIP ART VOLUME 7 


IRELAND 

Or a very small part of it. 

BARTON 

A landscape... motel art come to 
life. 

TORNJNS 

The effects of excessive wear on 
Levis. 

EXCALID 

A woman and her 
motorcar. 

LEOPARD 

A big cat. 

OCEAN 

After bathing at 
Baxters... 

HELMET 

Two of them, 
actually, along with 
some aircraft. 

BICYCLE 

Woman on bicycle. 

AWAKE 

Looks like about one in the 
afternoon. 

LENSMIRR 

A stunning bit of ray tracing. 

TIGER1 

Another large cat. 

BRANDI 

Almost certainly not her name. 

PILLOW 

A girl and her pillow. 



LUNA 

The moon as seen from 
somewhere closer than here. 

CLOWN 

A fellow with a large nose and 
excessive makeup. 
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ALMOST FREE GIF USERS KIT 


The incredible popularity of our GIF file 
colour clip art collections has prompted 
us to assemble this 
toolkit of programs for 
people who buy our 
GIF disks. It contains 
more and better 
programs than we've 
been able to include on 
the GIF disks themsel- 
ves due to space con- 
straints. 

If you've bought one of 
our GIF collections, 
please check out this 
disk. It will make your 
GIF files a lot more in- 
teresting and quite 
likely a lot more useful 
as well. 

This collection comes on two dual den- 
sity floppies. It also includes several 
sample GIF files. 

GRAFCAT Prints up a visual catalog of your 
image files to either a PostScript or LaserJet 
Plus compatible laser printer. Each page will 
contain sixteen images. GRAFCAT accepts any 
mixture of IMG, MacPaint, PCX and, of course, 
GIF files. The GIF images are dithered to black 
and white for easier viewing. 

VGACAD is a public domain GIF paint pro- 
gram. It allows you to edit and even create 
your own two hundred and fifty-six colour 
GIF files. This is a first class package, and a lot 
of fun. Requires a mouse and a VGA card. 


CSHOW is the best GIF file viewer yet written, 
and this is the latest version of this powerful 
package. It features panning over large files, a 
directory selection menu, loadable support for 
super VGA modes, colour palette adjustment 
and all the bells and whistles you could ask for. 
Note that this is a much more advanced ver- 
sion of CSHOW than was included with our 
early GIF collections. 

GIFTOPCX and PCXTOGIF will convert be- 
tween GIF and PCX file formats, allowing you 
to edit your GIF files with PC Paintbrush, as 
well as importing them into applications 
which support the PCX format. These pack- 
ages support both conventional PCX files and 
the news two hundred and fifty-six colour PCX 
version four format. 

POSTGIF allows you to create encapsulated 
PostScript files from full colour GIF files. These 
EPS files produce halftoned black and white 
images when printed. You can optionally in- 
clude an EPS preview file, making this utility 
a perfect way of generating screen graphics for 
importation into desktop publishing packages 
such as Ventura. Requires a PostScript printer 
for output. 

GIFPUB will dither GIF files down to black 
and white PCX files, suitable for use with 
desktop publishing software such as Ventura. 
The results are extremely good, and dithered 
art can preserve an amazing amount of the 
original GIF files it came from. 

GIFWP converts GIF files into Word Perfect 
compatible graphics files. 
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Note to Clip Art Users 

Many of our clip art collections con- 
tain some images which are erotic or 
sexually oriented. While we know 
that the majority of our customers 
like these pictures, we do not wish to 
offend those for whom 
such pictures would be 
inappropriate. Those . 
disks containing 
erotic art have 
been so desig- 
nated in this 
sneak preview. 
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NAME 

ADDRESS. 
CITY 


PROVINCE 


POST CODE 


PHONE 


). 


PAYMENT: QVisa □ MasterCard □ American Express □ Cheque enclosed 
Credit card number Expires _ 


MOORSHEAD PUBLICATIONS • 1300 DON MILLS ROAD • TORONTO • ONTARIO • M3B3M8 

(416) 445-5600 • FAX(416) 445-8149 

□ Please put me on the mailing list for your free newsletter. Also, please send me your next catalog. Hope the print’s big- 


PLEASE SEND ME THE FOLLOWING DISKS: 

□ Almost Free Software volume 54* $24.95 

□ Almost Free Software volume 55* $24.95 

□ Almost Free Clip Art volume 13 $19.95 

□ Allmost Free Clip Art volume 14 $19.95 

□ Almost Free GIF Images volume 6* $24.95 

□ Almost Free GIF Images volume 7* $24.95 

□ Almost Free GIF Toolkit Toolkit* $24.95 

SUBTOTAL 


PLEASECHECKONE * 1WSHIPPING 

□ 5 Va inch diskettes g 0 / o pgj 

□ 3 Vfc inch microfloppies 

TOTAL 

* two disk sets 
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Nickel 

Cadmium 

Care 


Simple modificationstoan inexpensivecommercial NiCd charger 

will ensure long life foryourbatteries. 

IAN HICKMAN 


B attery powered equipment offers 
the great convenience of go- 
anywhere portability — at a price, bat- 
teries beingmuchmoreexpensivethan the 
same energy from AC. I use the word bat- 
tery loosely, in the modem sense, to mean 
either abattery or a single cell. 

Strictly, a battery (of cells) is an ar- 
rangement of two or more cells connected 
in series so as to provide a higher voltage, 
such as a 9V zinc-carbon (6 cell) battery 
usedinaportableradio. 

Secondary Batteries 

Compared with primary (use and throw 
away) batteries such as zinc-carbon, zinc 
chloride, alkaline manganese, lithium or 
oxide types, secondary (rechargeable) 
batteries can save their cost many times 
over. However, in practise the hoped-for 
economiessometimesdonotmaterialize. 

To digress for a moment, it’ s inter- 
esting to note that the term ‘ ‘NiCad’ ’ is a 
trademark owned by SAFT America of 
Georgia. The original patent was filed in 
1961 by Gould, Inc., and sold to SAFT in 
1982. Therefore, we’ll use the spelling 
‘ ‘NiCd’ ’ throughout. 

You may find that the NiCd cells 
poweringa Walkman type personal stereo 
E&TTJanuaiy1990 


player, for example, seem to last no time at 
all before needing recharging, so it’s less 
trouble to revert to ordinary primary cells. 
In such a case, the problem often lies not 
with the cells but with their maintenance 
and conditions of use. 

A professional NiCd battery pack, as 
used with a military radio transceiver, for 
example, will have been assembled from 
individual cells chosen all to have exactly 
the same amp-hour capacity, so that in use 
they all become discharged at the same 
time. Likewise, when recharged they will 
all have become fully charged at the end of 
the rated charge time. Consumer equip- 
ment, on the other hand, is often powered 
notfrom aNiCdbattery as such.butrather 
a collection of NiCd cells which, even if 
all bought at the same time, have only 
nominally the same capacity. 

Worse still, a typical NiCd battery 
charger cannot be relied upon to deliver 
exactly the same number of ampere-hours 
of charge to each and every cell when they 
are recharged. The result is that the 
weakest cell may become discharged 
before the others and then be subject to 
reverse charging from the remaining 
cells. If, furthermore, it receives less 
recharging than the others, it may become 


discharged progressively sooner on each 
charge-discharge cycle. 

The exception is the true battery, 
such as the NiCd 9V (actually 8.4 volts), 
where of course the cells are permanently 
connected in series inside the battery. 
(This battery, usually of mass plate con- 
struction and therefore not suitable for fast 
charging, actually contains seven cells, 
since a NiCd cell only produces 1 .2V, un- 
like a zinc-carbon cell.) 

Use and Maintenance 

Careful use and maintenance can prevent 
the problem of early exhaustion of one 
cell. If you have a lab bench stabilized 
power supply with a continuously adjus- 
table current limit, this can be used to 
charge all NiCd cells in a piece of equip- 
ment in series, thus guaranteeing that they 
all receive the same total charge. It is often 
not even necessary to remove them from 
theradio/cassetteorwhatever. 

Just remove the battery cover and 
poke the bared end of the positive lead 
down between the positive battery contact 
and the battery, and similarly for the nega- 
tive lead. Set the power supply current 
limit to minimum and the output voltage 
to maximum. Switch the supply on and 
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NICAD CELLS 
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Fig. 1. Charging cells in the equipment. Centre pole positive is shown; check the 
polarity on the unit. 
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Fig. 3. The modified charger circuit. 


Fig. 2. Circuit of the commercial charger. 


advance the current limit control to the 
recommended charging current, e.g. 
45mAforAAsizecells. 

If you never run the equipment from 
an external DC supply then an even more 
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convenient scheme is possible. Just 
rewire the external DC input socket so that 
inserting the plug does not disconnect the 
battery. Now, the current limited supply 
can be simply injected via the socket. A 


wise precaution is to include a resistor, to 
limit the charging current to a safe value in 
the This can simply be wired across the 
socket’ s break-contact, which is designed 
to disconnect the equipment from the in- 
ternal battery when an external power 
plug is inserted, see Fig. 1. For a medium 
sized radio/cassette using 6 C cells, a 22 
ohm 1/2 wattresistor is suitable. 

Simple Charger 

I recently purchased, a mains operated 
NiCd battery charger designed to charge 
two or four AA cells; Fig 2 shows the cir- 
cuit diagram of the charger as purchased 
and, as you can see, it offers a choice of 
standard or fast charge rates. The circuit is 
entirely typical of various makes of 
charger from the far east. 

Two of the cells are charged on one 
half cycle of the mains and the other two 
on the alternate half cycle. The charging 
current is thus discontinuous or dirty DC, 
which is actually reckoned to be better for 
the purpose than smooth DC. It also ex- 
plains how the LEDs light — 50mA of 
smooth DC would not produce the neces- 
sary 1.8V (or thereabouts) voltage drop 
across 18 ohms. 

On normal charge, the 39 ohm resis- 
tor and the total transformer winding 
resistance referred to the secondary are 
common to both charging circuits. As- 
suming the voltage drops across the rec- 
tifier diodes, the 10 ohm resistors and the 
LEDs are equal, then the charging current 
will be equal — assuming the voltage 
drops across the cells in each circuit are 
also equal. 

The charging current on normal 
proved to be about 63mA in each circuit, 
distinctly above the recommended value 
of 45 or 50mA, depending on the make of 
NiCd AA cell. On fast charge, the current 
was over 1 50mA and, without the equaliz- 
ing effect of the 39 ohm resistor common 
to both charging circuits, the balance was 
poorer — all resistors were 5 % tolerance. 

Note that fast charge should only be 
used if you are certain that ALL the cells 
are FULLY discharged, and the recom- 
mended charging time should NEVER 
be exceeded, as overcharging at the fast 
rate is even more damaging to cells than 
overchargingatnormalrate. 

Modified Charger 

Unfortunately my personal 
radio/stereo cassette uses three AA cells, 
which left me with a problem. Two of the 
cells could be charged in one circuit, and 
the third cell in the other, using a dummy 
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battery to complete the circuit. However, 
the charging currents would not be identi- 
cal, due to the drop across two cells in one 
circuit against only one in the other. 

I considered charging the dummy 
battery from a straight-through connec- 
tion, to two silicon diodes in series, to 
simulate the volt drop across a NiCd, but 
exact equality of the charging current 
could still not have been guaranteed. The 
only way to ensure this is to charge all the 
cells, be it two, three or four, in series. It 
was therefore decided to modify the 
charger circuit. 

The circuit of the modified charger is 
shown in Fig. 3. If all the cells are to be 
charged from the same current, then a 
higher back voltage must be overcome and 
a higher charging voltage is necessary. This 
was obtained from the same transformer by 
using a half wave voltage doubler circuit, 
involving theaddition of C 1 . No smoothing 
capacitor was used, giving a dirty DC 
charging current as before. For safety, a 
generously rated 63V electrolytic was 
used. R 1 was chosen to give a charging cur- 
rent of 45mA with four cells on charge, the 
current being slightly higher with three or 
two, but not excessive even with one. 


The small increase in current when 
charging less than four cells can be 
avoided entirely by using dummy bat- 
teries fitted with diodes as mentioned 
above. In the interest of kindness to bat- 
teries, the fast charge facility was dropped 
entirely — this also ensured that the trans- 
former was running well within its VA 
rating in the modified circuit. The altema- 
tive switch position was retained, 
however, and redesignated BAL, with an 
additional lk2 series resistor. The reason 
for this will appear in a moment. 

Discharge 

Another very useful gadget was invented 
to assist in maintaining my NiCd cells in 
good condition. It consists of a battery 
holder designed to accept four D cells side 
by side, modified so that each cell position 
has a 1.25 V 0.25 A flashlight bulb (of the 
integral lens variety used in miniature 
flashlights) wired in parallel. 

In addition to D cells, the holder will 
also accept C and AA cells, with the aid of 
some packing pieces, consisting of one 
inch lengths of wooden lath wrapped in 
foil. When the set of NiCds ceased to 
operate my personal stereo, I tried the 


three cells in the bulb gadget. Sure 
enough, one cell was flat, while the other 
two lit their bulbs for ages. When they 
finally expired, I put them in the Fig. 3 
charger, safe in the knowledge that they 
were all in exactly the same state of dis- 
charge. Following the normal 14 hours 
charge they operated the personal stereo 
for much longer than previously , and have 
continued to do so through many charging 
cycles. 

Overcharging 

Overcharging NiCds, even at the normal 
charge rate is not recommended, but they 
will withstand overcharging at alowerrate 
— say 20 percent of the normal rate or 
10mA for A A cells — without coming to 
any harm. So every so often, following a 
normal charge, I switch to the Bal 
(balance) position and leave the cells on 
charge for another 12 hours. This balanc- 
ing charge ensures that even if one of the 
cells is a bit on the low side, it finally 
reaches the fully charged state, ready for 
the next discharge cycle. 

Given this sort of care, your NiCds will 
last and last, giving you the 500-plus charg- 
ing cycles promised by the manufacturer. 


A SPECIAL ANNOUNCEMENT TO PAST 
PURCHASERS OF ALMOST FREE SOFTWARE: 

Due to delays at the mailing house, the special Bonus D/s/coffer you 
received in the mail on approximately November 30 has been extended, 
from the original deadline date of November 30, to a new date of 

January 31. 

Previous purchasers of Almost Free Software, who wish to take 
advantage of this offer, should return their order forms to us by the 

latter date. 

Also: you may want to check out our latest additions to the Almost Free 
catalog; a special preview sampler begins on the next page. 

Address orders to: 

Software Department, MOORSHEAD PUBLICATIONS 
1300 Don Mills Rd, North Yort<,ONM3B3M8. 

Credit-card orders, call (416)445-5600 weekdays, 9:00 am to 5:00 pm. 
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Interfacing 

a 

McrosoftMouse 

toTurboC 


Learn thetechniqueofwritingadevicedriver. 

DOUG BEDROSIAN 


M ostcommercial software available 
todayforanIBMPCorcompatible 
allows for some form of interaction with a 
mouse. But for a novice programmer this 
feature might seem to advanced. Well this 
is just not the case, interfacing a mouse to 
yourprogramiseasyandclean to perform. 
This article will give you the knowledge 
andconfidenceyouneedtoachievethis in- 
teraction, soreadon. 

The communication between the 
mouse and computer is mostly transparent 
to the user. Other than loading the mouse 
driver and seeing the effects of the mouse 
on an application program the user is un- 
aware of the computer ) mouse interac- 
tion. 

There are generally two types of 
mouse drivers. The first type is con- 
sidered a device driver, and must be 
loaded through the use of the config.sys 
file (eg: device=mouse.sys). The second 
type is a terminate and stay resident (TSR) 
program which can be loaded at any time. 
The two drivers perform the same tasks; 
the difference is in how they are loaded. 

Once the driver is loaded it maps it- 
self into interrupt 33h (hex). Therefore 
any time a program generates an interrupt 


FUNCTION 

NPUT 

OUTPUT 

Function 0 

Resetand Status 

M1=0 

Ml=status 

M2= no. buttons 

0= no mouse 

Function 1 

Show cursor 

Ml=l 

— 

Function 2 

Hide cursor 

Ml=2 


Function 3 

Button status, position 

Ml=3 

M2=Button Status 
M3=horiz. position 
M4=vert. position 

Function4 

Setcursorposition 

Ml=4 

M3=new horiz. position 
M4= new vert, position 


Function? 

Sethoriz. range 

Ml=7 

M3= min. hor. position 

M4= max. hor. position 

— 

Function8 

Setvertical range 

Ml=8 

M3=min. vert, position 
M4= max. vert position 


Function 15 
SetMickey/pixel ratio 

Ml=15 

M3= hor. ratio 


Note: Ml = AX M2=BX M3 = CX M4=DX 
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33h the mouse routine will execute. The 
mouse routine uses the general purpose 
registers (ax,bx,cx,dx) for passing infor- 
mation to and from the calling program. 
Although some of the advanced features 
use other registers. Any programming 
language that has the ability to generate 
interrupts and interact directly with the 
general purpose registers can be used in a 
clean fashion to interface to the mouse. 
These criterium can be found in most high 
level languages for the PC, ranging from 
Fortran toC. 

The process for making a call to the 
mouse is as follows: 

1. Load the registers with the desired 

data. 

2. Generate an interrupt 33h. 

3. Read the return information from 
the registers. 

That is all there is to communicating 
with the mouse. 

We will now examine some of the 
most commonly used mouse functions. 
For a summary of these functions refer to 
table 1. 

Function 0. Mouse Reset and Status. 
This function is always the first called 
when interfacing with the mouse. It 
checks for the presence of a mouse, if one 
is found it resets all mouse conditions, 
otherwise an error flag is set. Note: the 
reset condition for the cursor flag is off, 
therefore the show cursor (Function 1. 
function must be called before the cursor 
will appear. 

Function 1. Show Cursor. The sole 
purpose of this function is to turn the cur- 
sor on. 

Function 2. Hide Cursor. Likewise 
this function is only used for turning the 
cursor off. 

Function 3. Get Button Status and 
Mouse Position. As the name implies this 
function is used for getting information 
back from the mouse. The button status is 
returned ina single parameter forboth but- 
tons. Bit 0 represents the left button while 
bit 1 is the right. A "1 " implies that the but- 
ton is currently pressed, while "0" implies 
the button is up. 

The horizontal and vertical positions 
are returned in separate parameters. Note: 
in graphics modes 4, 5, and 6 the horizon- 
tal value returned is from 0 to 639. Modes 
4, and 5 have screen coordinates from 0 to 
319, therefore the parameters returned in 
these modes are even numbers only. Thus 
the horizontal value returned in modes 4, 
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LISTING 1. 

/* A program to demonstrate the use of 
the Microsoftmouse with Turbo C. 

Compiled with T urbo C Version 2.0. 

Copyright (C) Doug Bedrosian 1989. 

Version 1.0*/ 

#include <stdio.h> /*standard input and output*/ 

#include <dos.h> /*used for making 8088 calls*/ 
#include<graphics.h>/*usedfor graphic functions*/ 
#include<mouse.h> /*usedfor themouse*/ 

/*function declarations*/ 
void mouse(int* ,int*,int* ,int*); 
voidinitialize(); void screen_setup(); 
void drawO; void clear(int,int,int,int); 

/*==========* / 

main(argc,argv) 

intargc; 

char*argv[]; 

{ 

intm_pram_l=0,m_pram_2=0,m_pram_3=0,m_pram_4=0; 

initializeO; 

if(argc>=3) { /*checkforcommandlinearguments*/ 
m_pram_3=atoi(argv[l]);m_pram_4=atoi(argv[2]); 
m_pram_l=SET_MOTION;/*setnew sensitivity*/ 
mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
} 

screen_setup(); 

draw(); 

closegraph(); 


} 

j 

/* */ 


/* this function is used for making mouse calls 
*m_pram_n - parameters to send to the mouse 
* also used for returning information*/ 

void mouse(m_pram_ 1 ,m_pram_2,m_pram_3 ,m_pram_4) 
int*m_pram_l,*m_pram_2,*m_pram_3,*m_pram_4; 

{ 

union REGS in, out; /*in and out are used for 
sending and receiving from the 8088 registers*/ 

/*set up the registers*/ 
in.x.ax=*m_pram_l ; in.x.bx=*m_pram_2; 
in.x.cx=*m_pram_3;in.x.dx=*m_pram_4; 

/*make a call to the mouse*/ 
int86(MOUSE,&in,&out); 

/*setup the parameters*/ 

*m_pram_l=out.x.ax;*m_pram_2=out.x.bx; 

*m_pram_3=out.x.cx;*m_pram_4=out.x.dx; 

} 

y* *y 
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NEW RELEASES 


BP 265: MORE ADVANCED 
USES OF THE MULTIMETER $ 11.80 

This book is primarily intended as a fol- 
low-up to BP239, and also should be of 
value to anyone who already understands 
the basics of voltage testing and simple 
component testing. 

BP 261 : A CONCISE INTRODUCTION 
TO LOTUS 1-2-3 $ 11.80 

If you are a PC user and want to get to 
gnps with lotus 1-2-3, then this book will 
teach you how to dojust that in the 
shortest and most effective way. 

BP 248: TEST EQUIPMENT 
CONSTRUCTION $ 11.80 

This book describes in detail how to con- 
struct some simple and inexpensive, but 
extremely useful, pieces of test equipment. 

BP 245: DIGITAL AUDIO 
PROJECTS $ 11.80 

This book takes a look at the basic prin- 
ciples involved in converting an audio sig- 
nal into digital form and then converting it 
back to an analogue signal again. It also 
contains practical circuits for constructors 
to build and experiment with. 

BP 251: COMPUTER 
HOBBYISTS HANDBOOK $ 23.80 

This book provides a range of useful refer- 
ence material in a single source so that it 
can be quickly and easily located. The 


and their register sets; interfacing serial, 
parallel, monitor, games and Midi ports; 
numbering systems; Midi codes; operating 
systems and computer graphics. 

BP 247: MORE ADVANCED 

MIDI PROJECTS $ 11.80 

This book includes circuits for a MIDI in- 
dicator, THRU box, merge unit, code gen- 
erator, pedal, programmer, channeliser 
and analyser. 
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BP 260: A CONCISE 
INTRODUCTION TO OS/2 $ 11.80 

This book is for the multitasking PC user 
that wants to get the most out of their com- 
puter in efficiency and productivity. 

BP 264: A CONCISE ADVANCED 
USER’S GUIDE TO MS-DOS $ 11.80 

This bode is for the PC user that is looking 
for ways to improve their system’s ef- 
ficiency and productivity, while learning 
something new. 

BP 256: AN INTRODUCTION TO 
LOUDSPEAKERS AND 
ENCLOSURE DESIGN $ 11.80 

This bode explores many types of 
enclosures and drive units. Crossover units 
are also explained, the various types, how 
they work, the distortions they produce 
and how to avoid them. 

246: MUSICAL APPLICATIONS 
OF THE ATARI STs $ 15.00 

A wide selection of topics is covered, in- 
cluding the internal sound chip, MIDI, ap- 
plications programs such as sequencing 
and score writing, etc. Simple but useful 
add-on projects and MIDI programming. 

BP240: REMOTE CONTROL 
HANDBOOK $ 12.00 

Includes remote control systems, trans 
mission links, digital electronics, met- 
hods of control, coders, decoders, etc. 

BP111: AUDIO $ 14.00 

Offers a wide range of material is covered 
from analysis of the sound wave, mech- 
anism of hearing, acoustics, microphones 
and loudspeakers, amplifiers, and mag- 
netic disc recording. 

BP239: GETTING THE MOST FROM 
YOUR MULTIMETER $ 9.00 

This bock is aimed at beginners and those 
of limited experience of electronics. Using 
the simple component and circuit testing 
techniques in tins bode the reader should 
be able to confidently tackle servicing of 
most electronic projects. 


BP53: PRACTICAL ELECTRONIC 
CALCULATIONS AND 
FORMULAE $ 11.75 

A book that bridges the gap between com- 
plicated technical theory and the "cut and 
try" method. A good reference book. 

BP174: MORE ADVANCED ELEC- 
TRONIC MUSIC PROJECTS $ 12.00 

Complementing Book PB74, "Electronic 
Music Projects , BP174 provides projects, 
such as a flanger, a phaser, mini-chorus 
and ring modulators, percussion synths, 
etc. Each project has an Introduction cir- 
cuit diagram and constructional notes. 

BP113: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 2 $ 9.00 
R A Penfold 

A companion to BP 107. Describes a 
variety of projects that can be built on 
plug-in breadboards using CMOS logic 
IC’s. Each project contains a schem- 
atics, parts list and operational notes. 

BP150: AN INTRO TO PROGRAM- 
MING THE SINCLAIR QL $ 7.80 

Helps the reader make the best use of 
the Sinclair QL’s almost unlimited 
range of features. Complements the 
manufacturer’s handbook. 

BP192: MORE ADVANCED POWER 
SUPPLY PROJECTS $ 8.00 

Robert Penfold. 

A companion to BP76, this book covers 
switched mode supplies, precision 
regulators, tracking regulators, computer- 
controlled supplies, etc. 

BP222: SOLID STATE SHORT WIVE 
RECEIVER FOR BEGINNERS $ 7.80 
R A Penfold 

In this book, R. A. Penfold has designed 
and developed several modem solid state 
short wave receiver circuits that will give 
a fairly high level of performance, despite 
the fact that they use oily relatively few 
and inexpensive components. 

BP197: INTRODUCTION TO 
THE AMSTRAD PCs $ 20.00 

The Amstrad PC is an MS- DOS com- 
and business use. This 
explains all you need to know to 
start computing. 

BP48: ELECTRONIC PROJECTS 
FOR BEGINNERS $ 7.80 

F.G. Rayer, T. Eng. (CB), Assoc.lERE 

In this book, the newcomer to elec- 
tronics will find a wide range of easily 
made projects. Also, there are a con- 
siderable number of actual components 
and wiring layouts, to aid the beginner. 

BP135: SECRETS OF THE 
COMMODORE 64 $ 5.85 

This book is intended as a beginner’s 
guide to the Commodore 64. 

BP155: INTERNATIONAL RADIO 
STATIONS GUIDE $ 9.00 

An invaluable aid in helping all those 
who have a radio receiver to obtain the 
maximum entertainment value and en- 
joyment from their sets. 

BP130: MICRO INTERFACING 
CIRCUITS — BOOK 1 $ 9.00 

Aimed at those who have some pre- 
vious knowledge of electronics, but not 
necessarily an extensive one, the basis 
of the book is to help the individual un- 
derstand the principles of interfacing 
circuits to microprocessor equipment. 

BP131 : MICRO INTERFACING 
CIRCUITS — BOOK 2 $ 9.00 

Intended to carry on from Book 1, this 
bode deals with practical applications be- 


r, Real world" interfacing such as sound 
and speech generators, temperature, opti- 
cal sensors, and motor controls are dis- 
cussed using practical circuit descriptions. 


BP51 : ELECTRONIC MUSIC AND 
CREATIVE TAPE RECORDING $ 5.85 

This book sets out to show how Electronic 
Music can be made at home with the 
simplest and most inexpensive equipment 

BP74: ELECTRONIC MUSIC 
PROJECTS $ 10.00 

R A Penfold 

Although one of the more recent 
branches of amateur electronics, elec- 
tronic music has now become extreme- 
ly popular. The purpose of this book is 
to provide the constructor with a num- 
ber of practical circuits for the less 
complex items of electronic music 
equipment, including such things as a 
Fuxx Box, Waa-Waa Pedal, Sustain 
Unit, Reverberation and Phaser Units, 
Tremelo Generator, etc. 

BP110: HOWTO GET YOUR 
ELECTRONIC PROJECTS 
WORKING $ 7.80 

R A Penfold 

We have all built circuits from magazines 
and bodes only to find that they did not 
work correctly, or at all, when first 
switched on. This book will help the 
reader overcome these problems by in- 
dicating how and where to start looking 
for many of the common faults that can 
occur when building up projects. 

BP86: AN INTRODUCTION TO 
BASIC PROGRAMMING 
TECHNIQUES $ 5.85 

This book is based on the author’s own ex- 


gramming, to understand the language. 

BP234: TRANSISTOR 
SELECTOR GUIDE $ 15.00 

listings of British, European and eastern 
transistor characteristics make it easy to 
find replacements by part: number or by 
specifications. Devices are also grouped 
by voltage, current, power, etc., includes 
surface-mount conversions. 

BP233: ELECTRONIC HOBBYIST 
HANDBOOK $ 15.00 

A single source of easily located infor- 
mation: colour codes, pmouts, basic cir- 
cuits, symbols, etc. 

BP1 01: HOW TO IDENTIFY 
UNMARKED IC’s $ 1.95 

An unusual and fascinating chart that is 
highly recommended to all those inter- 
ests! in electronics and which will hope- 
fully pay for itself many times over, by 
enabling the rEader to use IC’s that might 
otherwise have been scrapped. 

BP121 : HOWTO DESIGN AND 
MAKE YOUR OWN PCBs $ 5.85 

The purpose of this book is to familiarize 
the reader with both simple and more 
sophisticated methods of producing 
printed circuit boards. The book em- 
phasizes the practical aspects of printed 
circuit board designs ana construction. 

BP125: 25 SIMPLE AMATEUR 
BAND AERIALS $ 5.85 

This bode describes how to build 25 
amateur band aerials. The designs start 
with the simple dipole and proceed to 
beam, triangle ana even a mini-rhombic. 

BP180: ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL 
OF MODEL RAILWAYS $ 9.00 

Shows how home computers can easily be 
applied to the control or model railroads 
and other quite sophisticated control. A 
variety of projects are discussed as well as 
circuits for train position sensing, signal 
and electric points control, etc. 

BP100: AN INTRODUCTION 
TO VIDEO $ 5.85 

This bode is for the person who has just, 
or is about to buy or rent video equipment 
but is"nt sure what it’s all about. 
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BP78: PRACTICAL COMPUTER 
EXPERIMENTS $5.25 

The aim of this book is to enable the read- 
er to simply and inexpensively construct 
and examine the operation of a number of 
basic computer circuit elements and it is 
hoped gain a fuller understanding of how 
the mysterious computer "chip" works. 

BP185: ELECTRONIC SYNTHESIZER 
CONSTRUCTION $9.00 

With this book a relative beginner should 
be able to build, with a minimum of dif- 
ficulty and at a reasonably low cost, a 
worthwhile monophonic synthesizer and 
also learn a great aeal about electronic 
music synthesis in the process. 

BP115: THE PRE- 
COMPUTER BOOK $5.85 

Aimed at the absolute beginner with no 
knowledge of computing, this entirely 
non-technical discussion of computer 
bits and pieces and programming is 
written mainly for those who do not 
possess a microcomputer but either in- 
tend to one day own one or simply 
wish to know something about them. 

BP92: ELECTRONICS SIMPLIFIED - 
CRYSTAL SET CONSTRUCTIONS^ 

This is a book written especially for 
those who wish to participate in the in- 
tricacies of electronics. 

BP72: A MICROPROCESSOR 
PRIMER $5.25 

In an attempt to give painless approach to 
computing, this inexpensive book will 
start by designing a simple computer and 
then the short-comings of this simple 
machine will be discussed and the reader 
is shown how these can be overcome. In- 
cludes a glossary of microprocessor terms. 

BP42: 50 SIMPLE LED. 

CIRCUITS $5.85 

Contains 50 interesting and useful cir- 
cuits and applications, covering many 
different branches of electronics, using 
one of the most inexpensive and freely 
available components. 

BP85: INTERNATIONAL TRANSIS- 
TOR EQUIVALENTS GUIDE $9.00 

This book is designed to help the user 
find possible substitutes for a popular 
user-oriented selection of modem tran- 
sistors and includes devices produced 
by over 100 manufacturers. 

BP140: DIGITAL 1C EQUIVALENTS 
AND PIN CONNECTIONS $15.00 

Shows equivalents and pin connections of 
a popular user- oriented selection of Digi- 
tal Integrated Circuits. Includes European, 
American and Japanese devices. 

BP136: SIMPLE INDOOR AND 
WINDOW AERIALS $7.00 

People living in apartments who would 
like to improve shortwave listening can 
benefit from these instructions on op- 
timizing the indoor aerial. 

BP156: AN INTRODUCTION TO 
QL MACHINE CODE $10.00 

The powerful Sinclair QL microcomputer 
has some outstanding capabilities in terms 
of its internal structure. With a 32-bit ar- 
chitecture, the QL has a large address 
range, advanced instructions which in- 
clude multiplication and division.These 
features give the budding machine code 
programmer a good start at advanced 
programming methods. This book as- 
sumes no previous knowledge of either 
the 68008 or machine code programming. 

BP59: SECOND BOOK OF CMOS 1C 
PROJECTS $7.80 

This book carries on from its predecessor 
and provides a further selection of useful 
circuits, mainly of a simple nature. The 
book is well within the capabilities of the 
beginner and more advanced constructor. 
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BP258 LEARNING TO 
PROGRAMING $19.00 

This book is a guide to C programming. 

C statements are introduced and explained 
with the help of simple, but completely 
working programs. 

BP141 : UNEAR 1C EQUIVALENTS 
AND PIN CONNECTIONS $23.80 

Adrian Michaels 

Find equivalents and cross-references for 
both popular and unusual integrated cir- 
cuits. Shows details of functions, manufac- 
turer, country of origin, pinouts, etc... 
includes National, Motorola, Fairchild, 
Harris, Intersil, Philips, ADC, AMD, 

SGS, Teledyne, and many others. 

BP7: RADIO AND ELECTRONICS 
COLOUR CODE AND DATA 
CHART $3.00 

Opens out to Wall Chart approximately 
584 X 457mm. Includes many Radio & 
Electronics Colour Codes in use in 
UK, USA, Europe and Japan. Covers 
Resistors, Capacitors, Transformers, 

Field Coils, Fuses, Battery Leads, etc. 

BP225: A PRACTICAL INTRODUC- 
TION TO DIGITAL ICs $7.00 

This book deals mainly with TTL type 
chips such as the 7400 series. Simple pro- 
jects and a complete practical construction 
of a Logic Test Circuit Set are included as 
well as details for a more complicated 
Digital Counter Timer project 

BP147: AN INTRODUCTION TO 
6502 MACHINE CODE $10.00 

The popular 6502 microprocessor is used 
in many home computers; this is a guide 
to beginning assembly language. 

BP88: HOWTO USE OP-AMPS$f 1.80 
EAParr 

A designer’s guide covering several op- 
amps, serving as a source bode of circuits 
and a reference book for design calcula- 
tions. The approach has been made a non- 
mathematical as possible. 

ELEIVENTSOFEI^CTTOlslCS — 
AN ON-GOING SERES$11.80 EACH 
OR ALL 5 BOOKS FOR $44.00 
FA Wilson, C.G.I A, C.Eng., 

Although wntten for readers with no more 
than ordinary arithmetical skills, the use of 
mathematics is not avoided, and all the 
math required is taught as the reader 
progresses. Each bode is a complete 
treatise of a particular branch or the sub- 
ject and therefore, can be used on its own 
with one proviso, that the later books do 
not duplicate material from their predeces- 
sors, thus a working knowledge of the sub- 
jects covered by the earlier bodes is as- 
sumed. 

BP62 : BOOK 1 . This book contains all 
the fundamental theory necessary to lead 
to a full understanding of the simple elec- 
tronic circuit and its main components. 

BP63: BOOK 2. This book continues 
with alternating current theory without 
which there can be no comprehension of 
speech, music, radio, television or even 
the electricity utilities. 

BP64: BOOK 3. Follows on semicon- 
ductor technology, leading up to transis- 
tors and integrated circuits. 

BP77: BOOK 4. A complete description 
of the internal workings of microprocessor. 

BP89: BOOK 5. A book covering the 
whole communication scene. 

BP194: MODERN OPTO DEVICE 
PROJECTS $9.00 

This bode provides a number of practical 
designs for beginners and experienced 
project builders. These projects utilize a 
range of modem opto-electric devices, in- 
cluding such things as fibre optics, ultra- 
bright LEDs and passive IR detectors. 


BP37: 50 PROJECTS USING 
RELAYS, SCRs & TRIACS $7.80 
F.G. Raver, T. Eng., (CE1), Assoc.lERE 

Relays, bi-directional trioaes (TRIACs), 
and silicon controlled rectifiers (SCRSs), 
have a wide range of applications in elec- 
tronics today. This book gives practical 
working circuits which should present the 
minimum of difficulty for the enthusiast.. 

In most of the circuits there is a wide lati- 
tude in component values and types, al- 
lowing easy modification and adaptation. 
BP84: DIGITAL 1C PROJECTS $7.80 
F.G. Raver, T. Ena. (CB), Assoc.lERE 
This book contains both simple and more 
advanced projects for the reader develop- 
ing a knowledge of the workings of digrtal 
circuits. To help the newcomer to the 
hobby the author has included a number 
of board layouts and wiring diagrams. 

BP95: MODEL RAILWAY 
PROJECTS $7.80 

Electronic projects for model railways are 
" ' dy recent and have made possible an 
amazing degree of realism. The projects 
covered included controllers, signals and 
sound effects: stripboard layouts are 
provided for each project 

BP144: FURTHER PRACTICAL 
ELECTRONICS CALCULATIONS 
AND FORMULAE $15.00 

This book covers many aspects of elec- 
tronics where a knowledge and familiarity 
of the appropriate formulae is essential for 
a fuller understanding of the subject An 
essential addition to the library of all those 
interested in electronics. 

BP44: 1C 555 PROJECTS $10.00 

EA Parr, B.Sx., C. Eng., M.I.EE 

Every so often a device appears that is 
so useful that one wonders how life 
went on before it. The 555 timer is 
such a device included in this book are 
Basic and General Circuits, Motor Car 
and Model Railway Circuits, Alarms 
and Noise Makers as well as a section 
on the 556, 558 and 559 timers. 

BP94: ELECTRONIC PROJECTS 
FOR CARS AND BOATS $7.80 
R A Penfold 

Projects, fifteen in all, which use a 12V 
supply are the basis of this book Included 
are projects on Windscreen Wiper Con- 
trol, Courtesy Light Delay, Battery 
Monitor, Cassette Power Supply, Lights 
Timer, Vehicle Immobiliser, Gas and 
Smoke Alarm, and more. 

BP49: POPULAR ELECTRONIC 
PROJECTS by R. A. Penfold $10.00 

Includes a collection of the most popu- 
lar types of circuits and projects which 
will provide a number of designs to in- 
terest most electronics constructors. 

The projects cover a wide range and 
are divided into four basic types. Radio 
Projects, Audio Projects, Household 
Projects and Test Equipment. 

BP99: MINI-MATRIX BOARD 
PROJECTS by R. A Penfold $7.60 

Twenty useful projects which can all be 
built on a 24 X 10 hole matrix board with 
copper strips. Includes Door-buzzer, Low 
voltage Alarm, AM Radio, signal Gener- 
ator, Projector Timer, Guitar Headphone 
Amp. and more. 

BP103: MULTI-CIRCUIT BOARD 
PROJECTS by R.A Penfold $7.80 

This bode allows the reader to build 21 
failiy simple electronic projects, all of 
which may be constructed on the same 
printed circuit board. Wherever possible, 
the same components have been used in 
each design so that with a relatively small 
number of components and hence low 
cost, it is possible to make any one of the 
projects or by re-using the components 
and P.C.B. all of the projects. 


BP98: POPULAR ELECTRONIC 
CIRCUITS, BOOK 2 $9.00 

RA Penfold 

70 plus circuits based on modem compon- 
ents aimed at those with some experience. 

BP127: HOW TO DESIGN 
ELECTRONIC PROJECTS $9.00 

Although information on stand circuits 
blocks is available, there is less informa- 
tion on combining these circuit parts 
together. This title does just that Practical 
examples are used and each is analysed to 
show what each does and how to apply 
this to other designs. 

BP195: AN INTRODUCTION TO 
SATELLITE TELEVISION $15.00 

For the absolute beginner or anyone think- 
ing about purchasing a satellite TV sys- 
tem, the story is tola as simply as such a 
complex one can be. 

BP106: MODERN OP-AMP 
PROJECTS by R. A. Penfold $7.80 

Features a wide range of constructional 
projects which make use of op-amps in- 
cluding low-noise, low distortion, ultra- 
high input impedance, high slew-rate and 
high output current types. 

BP107: 30 SOLDERLESS BREAD- 
BOARD PROJECTS - BOOK 1 $9.00 
R A Penfold 

A "Solderless Breadboard" is simply a 
special board on which electronic circuits 
can be built and tested. The components 
used are just plugged in and unplugged as 
desired. The 30 projects in this book have 
been designed to be built on a " Verobloc" 
breadboard. Wherever possible the com- 
ponents used are common to several 
projects, hence with only a modest num- 
ber of components it is possible to build, 
in turn, every project shown. 

BP122: AUDIO AMPURER 
CONSTRUCTION $6.75 

A wide circuits is given, from low 
noise microphone and tape head 
preamps to a 100W MOSFET type. 
There is also the circuit for 12V bridge 
amp giving 18W. Circuit board or strip- 
board layout are included. Most of the 
circuits are well within the capabilities 
of even those with limited experience. 

BP179: ELECTRONIC CIRCUITS 
FOR THE COMPUTER CONTROL 
OF ROBOTS $12.00 

The main stumbling block for most would- 
be robot builders is the electronics to inter- 
face the computer to the motors, and the 
sensors which provide feedback from the 
robot to the computer. The purpose of this 
book is to explain and provide some rela- 
tively simple electronic circuits which 
bridge the gap. 

BP108: INTERNATIONALDIODE 
EQUIVALENTS GUIDE $7.00 

Cross-references European, American 
and Japanese diode part numbers. Be- 
sides rectifier diodes, it includes 
Zeners, LEDs, Diacs, Triacs, SCRs, 
OCIs, photodiodes, and display diodes. 

BP118: PRACTICAL ELECTRONIC 
BUILDING BLOCKS — BOOK 2 $7.60 
R A Penfold 

This sequel to BP1 17 is written to help 
the reader create and experiment with 
his own circuits by combining standard 
type circuit building blocks. Circuits 
concerned with generating signals 
were covered in Book 1, mis one deals 
with processing signals. 

BABANI BOOKS EXCLUSIVELY 
AVAILABLE IN CANADA FROM 
MOORSHEAD PUBLICATIONS. 
ORDER YOUR SELECTIONS 
BY TELEPHONE: (416) 445-5600 
OR FAX: 416-445-8149 OR WRITE 
TO US AT 1300 DON MILLS ROAD. 
NORTH YORK, ONTARIO M3B 3M4 
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and 5 must be divided by two in order to 
match the screen coordinates. 

Function 4. Set Cursor Position. 
This function allows the cursor to be place 
at any horizontal, vertical position. Func- 
tion 7. Set Minimum and Maximum 
Horizontal Position. This function allows 
the user to set the horizontal range that the 
mousecan travel. 

Function 8. Set Minimum and Maxi- 
mum Vertical Position. Likewise this 
function allows the user to set the vertical 
range the mouse can travel. 

Function 15. Set Mickey /Pixel Ratio. 
This function allows the setting of the 
mouse sensitivity in the horizontal and ver- 
tical directions. Although not all mouse 
functions have been described, the ones 
which have should prove sufficient for 
most programmers. If you feel you would 
like more information about the mouse and 
its associated functions please refer to one 
of the texts listed at the end of this article. 

There’s no better way to comprehend 
the mouse functions then with an ex- 
ample. The example given is a CAD 
(Computer Aided Design) program with 
limited ability, thus the name given to the 
program is "Simple CAD". The program 
allows the user to draw on the screen with 
three different colours and also to erase 
any portion of the screen. 

As mentioned the program can draw 
in any one of three colours, to do this, the 
user selects the desired colour by placing 
the cursor over the coloured bar and press- 
ing the left mouse button. The "Active 
Colour" bar will now display the newly 
selected colour. To select the erase option 
place the cursor over the black bar and 
press the left mouse button, again the " Ac- 
tiveColour" bar will change. 

To actually do some drawing or eras- 
ing move the cursor into the drawing win- 
dow and press the left mouse button. The 
pen status should change to "DW” (down), 
now if you move the mouse, lines will be 
drawn in the "Active Colour". If the right 
mouse button is pressed the pen status will 
change to "UP" , and no lines will be drawn 
when you move the mouse. 

For a reference an "X" and "Y" coor- 
dinate system has been provided. 

To exit the program move the cursor 
over "EXIT" and press the left mouse but- 
ton. 

Now that we know what the program 
is to do we will examine the source code 
function by function. 

We will begin with the function 
"mouse(m_pram_l , 

m_pra,m_2,m_pram_3 ,m_pram_4)" 


/♦This function resets the mouse and sets 
*the graphics mode, it also defines all 
*conditions for the mouse */ 

void initialize!) 

{ 

intm_pram_l=0,m_pram_2=0,m_pram_3=0,m_pram_4=0, 
error, graphdriver, graphmode; 

/*reset the mouse, if no mouse presentexitprogram*/ 
m_pram_l=RESET; 

mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
if(m_pram_l ==0) {/*if mouse not installed exit program*/ 
printf("\nMicrosoftMouseNotInstalled! ! ! ! ! "); 
exit(l); 

) 

/^initialize graphics mode, CGA 320 by 200*/ 
graphdriver=CG A; graphmode=CG ACO; /*palette 0*/ 
initgraph(&graphdriver,&graphmode,""); 
error=graphresult(); /*checkforagraphicserror*/ 
if(error<0){ /*andreportthetype */ 
printf("Graph Error %s ! ",grapherrormsg(error)); 
exit(l); 

} 

/*set the horizontal and vertical range for the mouse*/ 
m_pram_l=SET_HORIZONTAL; /*sethorizontalrange*/ 
m_pram_3=2; m_pram_4=638; 

mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
m_pram_l=SET_ VERTICAL; /*set vertical range*/ 
m_pram_3=21;m_pram_4=197; 

mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
m_pram_l=PLACE_CURSOR;/*placecursoratthecenterof*/ 
m_pram_3=305; m_pram_4=90; /*the drawing area*/ 
mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
m_pram_l=CURSOR_ON; /*tumthecursoron*/ 
mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 
} 

j* *i 

/*this function sets up the screen format*/ 

void screen_setup() 

{ 

setcolor(CGA_LIGHTRED);/*drawingcolour*/ 
rectangle(0,0,3 19,199); /*draw boarders*/ 
line(0,20,3 19,20); line(279,20, 279,199); 

/♦outlines for the drawing colours*/ 
line(279,35,319,35);line(279,50,3 19,50); 
line(279, 65,319, 65);line(279, 80, 319, 80); 
line(279,l 14,319,1 14);line(279,129, 319, 129); 

/♦fill the boxes with drawing colours*/ 
setfillstyle(SOLID_FILL,CGA_LIGHTRED); 
floodfill(280,21 ,CGA_LIGHTRED); 
floodfill(280,l 15,CGA_LIGHTRED); 
setfillstyle(SOLID_FILL,CGA_LIGHTGREEN); 
floodfill(280,36,CGA_LIGHTRED); 
setfillstyle(SOLID_FILL,CGA_YELLOW); 
floodfill(280,5 1 ,CGA_LIGHTRED); 

/♦output text for the screen*/ 
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The four parameters are equivalent to 
M 1 , M2, M3 , and M4 of table 1 . The func- 
tion loads the general purpose registers 
using "in.x.nn = m_pram_y", were nn is 
the register and y is the parameter. Next a 
call is made to interrupt 33h. After the call 
to interrupt 33h the OOoutput parameters 
are loaded using "*m_pram_y = 
out.x.nn". The function is then ter- 
minated. 

The next function to examine is 
"clear(xl,yl,x2,y2)". This function is 
used to clear a specified area on the screen . 
First the area to be cleared is set as the ac- 
tive view port ("setview- 
port(xl,yl,x2,y2)"), next the active view 
port is cleared ("clearviewportO"). and 
finally the active view port is returned to 
the full screen ("setview- 
port(0, 0,3 19,199)"). 

The function "initialize!)" is used to 
initialize the mouse and set up the graphics 
mode. To initialize the mouse, function 0 
is called. If a "0" is returned in m_pram_l 
then a mouse was not detected and the 
program will report the error and exit. 
Next the graphics mode is initialized. If 
any of the driver or font files are not found 
in the present directory the program will 
report the error and exit. The horizontal 
and vertical positions are set using func- 
tions 7 and 8. For "Simple CAD" the 
horizontal range is from 2 to 638 and the 
vertical range is from 21 to 197. The cur- 
sor is placed at the centre of the drawing 
window and then turned on. This is done 
by using functions 4 and 1. The initialize 
function is then terminated. 

The next function to look at is 
"screen_setup()". This function is used 
for displaying the format of the screen. 
This function utilizes Turbo C’s graphic 
functions. If these functions are un- 
familiar to you please refer to one of the 
appropriate text’s on Turbo C listed at the 
end of this article. 

The function "draw()" is were the in- 
teraction of the mouse comes into play. 
The function gets information back from 
the mouse by using function 3 (button 
status and position). A check is made to 
see if the cursor is over the pick window 
and that the left button is pressed. If both 
of these conditions are true the following 
conditions are checked. 1) is the cursor 
over "EXIT”, if so the while loop will be 
terminated. 2) is the cursor over any of the 
drawing colours, if so the "Active Colour" 
is cleared ("clear(280,l 15,3 18,128)"), 
and a check is made to see what colour the 
cursor is over. Next the new "Active 
Colour" is displayed and the variable 
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outtextxy(28 1 ,95,” ACTIVE"); 

outtextxy(28 1 ,104, "COLOUR"); 

outtextxy(281,141,"Y=”);outtextxy(281,131,"X="); 

outtextxy(28 1,151 ,"PEN="); outtextxy(286, 185, "EXIT"); 

outtextxy(200,l,"VER. 1.0"); 

outtextxy(200,10,"BYDOUGBEDROSIAN"); 

settextstyle(TRIPLEX_FONT,HORIZ_DIR,l); 

setcolor(CGA_YELLOW);outtextxy(49,l,"SIMPLECAD"); 

settextstyle(SMALL_FONT,HORIZ_DIR,4); 

) 

j* *i 

/*this function allows the user to draw 
*and erase on the screen*/ 

voiddrawO 

{ 

intm_pram_l=0,m_pram_2=0,m_pram_3=0,m_pram_4=0, 

oldx=0,oldy=0; 

chargo_on=l ,pen=0,x[4] ,y [4] ,colour=CG A_LIGHTRED; 

outtextxy(306, 151 , "UP"); /* display initial setting*/ 
while(go_on) 

( 

m_pram_l=GET_INFO; /*getpresentinformation*/ 
mouse(&m_pram_l,&m_pram_2,&m_pram_3,&m_pram_4); 

/*is the mouse in the pick window*/ 
if(((m_pram_3/2)>279)&&((m_pram_2& 1)==1)) { 
if((m_pram_4>185)&&(m_pram_4<195))go_on=0;/*exit?*/ 
if((m_pram_4>20)&&(m_pram_4<80))(/*overdrawingcolours*/ 
clear(280,115,318,128);/*removeolddrawingcolour*/ 
if((m_pram_4>20)&&(m_pram_4<=35)){/*redbar?*/ 
colour=CGA_LIGHTRED; 
setfillstyle(SOLID_FILL,CGA_LIGHTRED); 
floodf ill(28 1,1 1 6,CG A_LIGHTRED); 

} 

if((m_pram_4>35)&&(m_pram_4<=50)){/* green bar?*/ 
colour=CGA_LIGHTGREEN; 
setfillstyle(SOLID_FILL,CGA_LIGHTGREEN); 
floodfill(28 1 , 1 16.CG AJLIGHTRED); 

} 

if((m_pram_4>50)&&(m_pram_4<=65)) {/*yellow bar?*/ 
coloui^CG A_YELLOW ; 
setfillstyle(SOLID_FILL,CGA_YELLOW); 
floodfill(28 1 , 1 16, CG A.LIGHTRED); 

) /*blackbar?*/ 

if((m_pram_4>65)&&(m_pram_4<80))colour=BLACK; 

) 

} 

else if((m_pram_3/2)<279) { /*in the drawing area?*/ 
setcolor(CGA_YELLOW);/*settextcolour*/ 
if(m_pram_2>0) {/* was one of the buttons pressed*/ 
clear(305 , 1 50,3 1 8, 16 l);/*remove old state*/ 
if(m_pram_2&l) { outtextxy(306,151,"DW");pen=l;} 
if(m_pram_2&2) { outtextxy(306,151,"UP");pen=0;j 
) /* update coordinates if necessary*/ 
if((m_pram_3!=oldx)ll(m_pram_4!=oldy)){ 
clear(295,130,318,150);/*removeoldcoordinates*/ 
itoa((m_pram_3/2)-l ,x,10); itoa(m_pram_4-21 ,y,10); 
outtextxy(296,13 1 ,x); outtextxy(296,14 1 ,y); 
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setcolor(colour); 
if(pen= 1) { /*is the pen down*/ 
m_pram_ 1 =CURSOR_OFF ; /*remove cursor*/ 
mouse(&m_pram_l ,&m_pram_2,&m_pram_3 ,&m_pram_4); 
/*drawline*/ 

line(oldx/2,oldy,m_pram_3/2,m_pram_4); 
m_pram_l=CURSOR_ON ; /*restore cursor*/ 
mouse(&m_pram_l,&rn_prarn_2,&m_pram_3,&m_pram_4); 
} 

oldx=m_pram_3;oldy=m_pram_4;/*savepresentlocation*/ 

} 

} 

} 

} 

j* * f 

/*this function clears a set area*/ 

voidclear(xl ,y 1 ,x2,y2) 
intxl,x2,yl,y2; 

{ 

setviewport(x 1 ,y 1 ,x2,y2, 1); /* set area to clear*/ 
clearviewportO; /*clearthesetarea*/ 
setviewport(0,0,3 1 9 , 1 99 , 1); /* set area to full screen*/ 

} 

j* *i 


"colour" is set accordingly. If the cursor is 
not over the pick window but in the draw- 
ing window the following conditions are 
checked. 1) is one of the buttons pressed, 
if so the pen status is cleared 
("clear(305,150,318,161)"), and a check 
is made to determine which button was 
pressed. The pen status and variable "pen" 
are updated accordingly. 2) has the cursor 
position changed since the lastcheck. If so 
the following is done, a) the old coor- 
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dinates are cleared 

("clear(295,130,318,150)"). The cursor 
position parameters are converted to 
strings and then displayed on the screen, 
b) if the pen status is "DW" ("pen"=l) then 
the cursor is turned off (function 2), a line 
is drawn from the last cursor position to 
the present position, and the cursor is then 
turned on again (function 1). c) the last 
step is to save the present location of the 
cursor. The function is then terminated. 


It is necessary to turn the cursor off if 
you are going to draw to an area that the 
cursor presently occupies. This is neces- 
sary because the cursor and image you 
want to draw will occupy the same video 
memory, and the process by which the 
mouse works will end up erasing any por- 
tion of what was drawn that occupied the 
same area on the screen as the cursor did. 

The last function to examine is 
"main(argc,argv)". This is the function 
that begins execution. Two parameters 
can be passed to "main" from the DOS 
command line. The first is the horizontal 
sensitivity and the second is the vertical 
sensitivity. If the two parameters are in- 
cluded when the program is executed the 
function will set the sensitivity of the 
mouse to these new values (using function 
15). At the end of "main" the function 
"closegraphO" is called. This is used to 
shut down the graphics mode and restore 
the system to its original screen mode. 

In keeping with the "C" style a header 
file called "mouse.h" has been included. 
The file contains all mouse definitions 
necessary for"SimpleCAD". 

Now a few words about Turbo C. If 
you are going to use the integrated en- 
vironment as apposed to the command 
line version you will have to create a 
project file. The file should look as fol- 
lows. 

graphics.lib 

source code filename.c 
The project file should have the ex- 
tension " .pij " . The project file is loaded by 
selecting the "Project" option in Turbo C. 
It is necessary to use a project file contain- 
ing "graphics.lib" because Turbo C does 
not included "graphics.lib" when it links, 
therefore any calls to graphic functions 
will result in a linker error if this is not 
done. 

When you load the program it is 
necessary to have the following files in the 
currentdirectory. 

cga.bgi 

littxhr 

trip.chr 

These are necessary because the ex- 
ecutable file reads these files to set up the 
graphics mode and to use the different 
fonts. It is possible to include the neces- 
sary information from these files in your 
executable file. Refer to Appendix D of 
the Turbo C Reference Manual on how to 
do this. 

The information presented should 
allow most programmers to comfortably 
interface to a mouse. 
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the companies you are interested in... 

CITY/TOWN . .Cj+YViJid 

PROVINCE Alh&CfQ. POSTAL CODE 

COMPANY NAME: . A&C-. . . .-Dd&lg.O 

JOB FUNCTION (CHECK ONE) 

You’ll find the Reader Service Card 
bound into your copy of Electronics & 
TechnologyToday. Circle the ap- 
propriate numbers on the card, fill in 
the simple questionnaire (don’t forget 
your own address!), and send it off. 

□Corporate Management □ Education 

□ Operational Management □ Technology 

□ Computer Systems Management □ Consultant 

□ Financial Management □ Marketing 

TYPE OF INDUSTRY (CHECK ONE) / 

□ Government Cv Construction 

□ Education □ Medical/Legal 

□ Finance □ Manufacturing 

□ Computer Industry □ Other 

1 have recently purchased the following products after reading about 
them In Computing Now!: 

SYSTEM . . z£qO. 1 .36(0 $ . 3 POO 

A copy of your request is forwarded to 
each of the respective companies - who 
will be more than happy to respond to 
your interest by sending you a full 
information package. 

Where product purchased 

Do you subscribe to Computing Now! Yes No □ 

Complete below If you wish to take out a subscription: 

□ One year $22.95 □ Two years $37.95 

□ Bill me (subscription will start once payment is received) 

□ 1 enclose my cheque (send with card in envelope) 

□ Visa □ MasterCard □ Amex 

Card No Card Expiry Date 

Use our card to 
get the 

Whole Story 

Circle the Reader Service Card Numbers for the Items in which you are 
interested. 

1 A 3 4 & 6 7 8 9 10 11 12 13 14 15 Q6^17 18 19 20 

21 @23 24 QP 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 @ 50 51 52 53 @ 55 56 57 58 59 60 

61 62 63 64 (©66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 





ELECTRONICS SUPPLIES INC 


INDUSTRIAL — COMMERCIAL — EDUCATIONAL 


SALES & SERVICE 
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Pick the Card That Gives 
You All The Advantages 
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You can't find a better deal 
than this: With CRION the odds 
are with you so there's no need to gamble 
ORION cards are marked! 

Marked by superior design; quality 
manufacturing & loaded with 
features at prices that will 
make the competition fold!!! 

FOR A $URE BET GO WITH ORION 


*#?*<>?«» * 
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and compare our quality and prices! 

Before You Purchase ANY Computer! 

J - L DISKETTES 




% 


KAO 5V' DISKS 

MD2D 360K 
MD2H 1.2M 
FOR COLOR ADD 
KAO 3V ' DISKS 

MF2DD 
MF2HD 

FOR COLOR ADD 
DISCAROO COLOR 
IN POUCH 


$ 8.49 
$11.45 
$ 3.00 
PER BOX 
$15.95 
$31.95 
$ 4.00 


10 BOXES 
$ 7.95 
$10.95 
$ 2.75 
10 BOXES 
$14.95 
$30.95 
$ 3.75 


100% ERROR FREE & LIFETIME WARRANTY 

/MMAV L l 

VltlVM A' 


$22.95 $19.95 



5V DSDD 360K . . 
W/PLASTIC CASE. 


3V' DSDD 1M $19.95 

3%" HD 2M $44.95 

5V HD 1.2M $19.95 


$19.45 

$42.95 

$19.49 


ORION 5%" DISKS 

PER BOX 

10 BOXES 

0D2D 360K 

$ 7.99 

$ 7.49 

0D2HD 1.2M 

$10.95 

$10.49 

FOR COLOR ADD 

$ 3.00 

$ 2.50 

ORION 3%" DISKS 

PER BOX 

10 BOXES 

0F2DD 1 MEG 

$14.95 

$ 13.95 M 

0F2HD 2 MEG 

$30.95 

$29.95 

FOR COLOR ADD 

$ 4.00 

$ 3.50 

NO NAME DISKETTES 

NO NAME Si” DISKS PER BOX 10 BOXES 

NND2D 360K 

$ 4 39 

$ 4.49 

NN2HD 1.2M 

$ 9.95 

$ 9.45 

NO NAME 3V DISKS PER BOX 10 BOXES 






NNF2DD 1M 
NNF2HD 2M 


$13.95 

$29.95 


$12.95 

$28.95 


AniAU-i- £« 

viiiviv^: 

PORTABLE SYSTEMS 

A 

* 


88 

2 56K 


286 

512K 


9- AMBER DUAL CRT 1,195 1,695 
9- EGA MONITOR 2,195 2,595 
LCD 600X400 SCRN 1,595 1,995 
PLASMA 600X400 S 2.495 2,895 


386 

386 23MHX 
1 MEG CACHE 

2,495 3,695 

3,395 4,595 

2,795 3,995 

3,695 4,895 


Quality, Reliability and Service 


SERVING YOU FORO/ER 15 YEARS'S ISSKIK 

40 LANCASTER ST., 
KITCHENER, ONT. N2H 

PH: (519) 576-9902 
FAX: (519) 576-9028 

W. 

1 4S9 

CnA-\ etc 
*©t 

*#*«.' i.m« or 

•NO'"**' 

WHY WAIT? CALL ORION ELECTRONICS NOW! 
ORDER TOLL FREE 

1-800-265-2658 

A 

Order desk & technical support open: 

9.00 a m. to 6.00 p.m. Monday - Friday 
9.00 a m. to 5.00 p.m. Saturday 

For Service CALL 
i 1-519-576-9026 





ELECTRONICS SUPPLIES INC 


IMPORTERS & DISTRIBUTORS 


INDUSTRIAL — COMMERCIAL — EDUCATIONAL 


SALES & SERVICE 


SEAGATE ST-225-20 MB HARD DISK SYSTEM 

maudM hard dtsfc control, cabtes and $0 M A 
Inetructiona. AN ddvas are pre-tastad and BS l i X 

coma with a one year warranty. ^ 

<2? Seagate Hard Drives 


Your #1 Source For Quality Computer Components 


MONITORS 


ST225 KIT, 20MB, 65MS, (MFN) . . $349. 95 
ST238F KIT, 30MB, 65MS, (RLL) $389.95 

ST251-1 , 40MB, 28MS, (MFM) $475.95 

ST251N, 40MB, 38MS, (SCSI) $599.95 

ST4096, 80MB, 28MS, (MFM) $849.95 

SEAGATE 3V' DISK DRIVES 

ST125, 20MB, 40MS, (MFM) $375.95 

ST138M, 32MB, 40MS, (MFM) $479795 

ST138N, 32MB, 40MS, (SCSI) $529.95 

ST138R, 32MB, 40MS, (RLL) $449.95 

ST157R, 50MB, 40MS, (RLL) $479.95 

♦ MlniScrlbe Hard Drives 

MINISCRIBE 1 YEAR WARRANTY 

3053 - 5i", 4QMB , 25 MS $575.95 

3085 - 5*", 70MB, 22 MS $799.95 

40MB, 61 MS $399.95 

20MB, 68 MS $325.95 

30MB, 68 MS, RAL..$349.95 


3650 - 5fc*\ 
8425 - 3V\ 
8438 - 3V 


SfP 


HARD CARD 


SC2QA, 20MB.65MS, MFM, XT, PS/2, 30 $495.95 
9C20B, 20MB, 62MS, MFM, XT, PS/2, 30 $475.95 
SC125, 20MB , 40MS , MFM, XT, PS/2, 30 $495.95 
SC30A, 30MB.65MS, RLL, XT, PS/2, 30 $599.95 
SC30B, 30MB, 62MS, RLL, XT, PS/2, 30 $549. 95 
SC138M, 30MB, 40MS, MFM, XT, PS/2, 30 $579.95 
SC138R, 30MB, 40MS, RLL, XT, PS/2, 30 $549.95 
WESTERN D/O/TAL 

Controller Dcards 

WESTERN DIGITAL HARD DRIVE CONTROLLERS 

HARD DISK 20 MEG (MFM), XT $ 79.95 

HARD DISK (MFM), XT $ 84.95 

HARD DISK (RLL), XT $ 84.95 

6 - 12MHz, HD (MFM), AT, XT286 $129.95 
6 - 12MHz, HD/FD (MFM) AT, XT 286$139.95 
6 - 12MHz, HD (RLL), AT, XT286 $165/95 
6 - 12MHz , HD/FD (RLL) AT, XT 286$189.95 

* ALL OF THE ABOVE ARE 2»1 INTERLEAVE * 
16MHz, HARD DISK (MFM) AT, 386 $169.95 

16MHz, HD/FD (MFM) AT, 386 $189.95 

16MHz, HARD DISK (RLL) AT, 386 $189.95 

16MHz, HD/FD (RLL) AT, 386 $199.95 

16 MHz , HD/FD EDI INTERFACE AT, 386$299.95 

* ALL OF THE ABOVE ARE ltl INTERLEAVE * 

floppy Controller Boards 

AT XT FLOPPY DRIVE CONTROLLER 

XT FLOPPY CONTROLLER $ 39.95 

AT/XT HI DENS 360/1.2/720/1.44 $ 59.95 

<FE CARRY A HUGE SELECTION OF HARD DRIVE 
"CONTROLLERS. ASX FOR A COMPLETE LISTING. 

JOYSTICKS 

GRAVIS (CAN MADE 1 YR WAR) $49.95 

GRAVIS (SAME AS ABOVE BUT CLEAR). . .$54.95 
IBM COMPATIBLE JOYSTICK FROM.. $19. 95 

QUICK SHOT IBM/APPLE $29.95 

TJ810 PERFECT MICRO IBM/APPLE $34.95 

DELUXE JOYSTICK IBM/APPLE $39.95 

WINNER 909 IBM/APPLE $34.95 

COMPUTER JOYSTICK IBM $29.95 

JOYSTICK 606 IBM $32.95 


HANDYSCANNER 2.5" $ "299.95 

HANDYSCANNER 4. 1/8" $ 349.95 

LOGITECH SCANNER 4.1/8" $ 379.95 

CAT IMAGE SCANNER $ 299.95 

CHINON DESK SCANNER $ 895.95 

SHAPE DESK SCANNER $1,295.95 

EDIMAX LAN PROFESSIONAL 

AL-2350 STAR TOPOLOGY ARC LINK. .$189.95 

AL-2351 BUS TOPOLOGY ARC LINK II $239.95 

AH-2355 8 PORT ACTIVE HUB $489.95 

AH-2356 4 PORT ARC LINK HUB $479.95 

AH-2357 4 PORT PASSIVE HUB $ 39.95 

EN-2360 ETHERNET NE-1000 COMP. . .$349.95 

TH-500H 50 OHM TERMINATOR $ 8.95 

TM-930H 93 OHM TERMINATOR $ 8.95 


floppy Drives 


SONY. 3M 

DATA CARTRIDGES 


1201A - 12" COMP AMBER MONOCH $129.95 

1400F/A 14" TTL AMBER FLAT SCREEN $179.95 
14S2F/W 14" VGA AN WHT FL SCREEN. . $199. 95 
14S2F ANALOG /VGA PS2 COMPATIBLE. .. $199. 95 
1435 - .52 CGA 640 X 200 $349.95 

2410 - 14" RGB .43mm POL $399.95 

2410AG - 14" RGB .43mm A. GL $425.95 

2411 - 14" RGB . 39mm POL $429.95 

2411AG - 14" RGB .39mm A. GL $449.95 

2412 - 14" ECA . 39mm A. GL $475.95 

24 12 AG .39 EGA 640 X 350 AG $499.95 

2422 - 14" EGA . 31ram A. GL $529.95 

2439AG .39 VGA 640 X 480 AG $499.95 

2431AC .31 VGA 720 X 480 AG $529.95 

3450AG . 28mm 1024 X 768 MULTISYNC $799.95 
3435AC .31mm 800 X 600 MULTISYNC. . $749. 95 
* ALL TTX MONITORS WITH TILT/SWIVEL BASE * 

DataTrain Monitor 

DC200S - 14". 41mm DOT P. RGB T/S..$449.95 
DC205S - 14". 52mm DOT P. RCB T/S..$349.95 
DC353S - 14". 31mm ECA/CGA/T/S . . . , . $549. 95 

DC355 DOT PITCH .41mm EGA/CGA $479.95 

DC505 DOT PITCH .41mra VGA $499.95 

DC600 M. RES VGA/DIG. D.P. . 31mm. . $679. 95 

DATA TRAIN MONITORS! MONOCHROME 

V240A - 12" AMBER COMPOSITE $139.95 

V242 - 12" TTL AMBER OR GREEN $134.95 

V244 - 12" TTL, AMBER $129.95 

V252 - 12" M. RES MONO AMB/GREEN. . $149. 95 
V262A - 12" FLAT SCREEN TTL AMBER $159.95 

V272 - 14" DUAL FREQ AMBER/WHT $189.95 

V282A - 14" FLAT SCR, DUAL FREQ. .. $169.95 
V282W - 14" FLAT SCR, DUAL FREQ. .. $179. 95 
V502 - 12" ANLG VGA/MCCA MONO WH..$199.95 

Modems l/.Vi',Y.-i:ii:i=H 

1200 INTERNAL $ 79.95 

1200 EXTERNAL $ 89.95> 

2400 INTERNAL $ 149.95 

2400 EXTERNAL $ 169.95 

4800 $ 349.95 

9600 $ 799.95 

ASHER FAX CARD 4800 $ 499.95 

ASHER FAX CARD 9600 $ 895.95 

PANAFAX UF150. . $1,595.95 

PANAFAX UF250 $2,295.95 

PANAFAX UF140 $1,495.95 

PANAFAX UF260 $2,999.95 

RAVEN RF100 $1,495.95 


LOGITECH HI RES SERIAL $ 99.95 

LOGITECH HI RES BUS $ 109.95 

DEXXA 2 BUTTON AT, XT $ 59.95 

DEXXA DELUXE AT, XT $ 69.95 

GENIUS GM-6 PLUS 200 X 800 . . . $ 69.95 

GENIUS 15m 6000 DELUXE PKGE $ 89.95 

JVC OPTICAL 250-500 DPI $ 99.95 

MOUSE PAD $ 8.95 

MOUSE STAGE $ 24.95 


SPECIALTY INDUSTRIAL BOARDS 
FOR IBM COMPUTERS 


SI-7210-C IEEE-488 CARD $369.95 

SI-4SIP 4 SERIAL 1 PARALLEL $189.95 

SI-8SIP 8 SERIAL 1 PARALLEL $249.95 

SI-8520-X1 RS422 (PC/XT) 1 PORT $119.95 
SI-8520-X2 RS422 (PC/XT) 2 PORT $139.95 
SI-8520-A1 RS422 (PC/AT) 1 PORT $139.95 
SI-8520-A 2 RS422 (PC/AT) 2 PORT $179.95 
SI-4232 CONVERTER(RS232-RS422). .$139.95 

SI-7541 12 BIT AD/DA CARD $195.95 

SI-8255 8255 I/O CARD $139.95 

SI-2121 COPY BOARD $139.95 

CLK 2900 2 SER/2 PAR FOR XT/AT.. $ 69.95 

CLK 3200 8 SER PORT PC XT/AT $379.95 

CLK 3300 MULTI USER CARD 4 PORT $129.95 

CLK 3400 RS422 CARD XT/AT $119.95 

CLK 3500 IEEE 488 CARD $329.95 

CLK 3600 14 BIT A/D D/A CARD $329.95 

CLK 3700 12 BIT A/D D/A CARD $199.95 

CLK 3800 8255-8253 I/O CARD $ 99.95 


Roland 


Quality, Reliability and Service 


MOTHER BOARDS 


PR9101 9-PIN 192 CPS DESKTOP.... $ 279.95 

PR9104 9-PIN 240 CPS DESKTOP $ J49.9 ; 

PR2417 24-PIN DESKTOP $ 499.95 

ROLAND DG PRINTERS 

PR1212A 216 CPS DOT MATRIX $ 475.95 

PR1250 288 CPS DOT MATRIX $ 549.95 

PR1215 216 CPS WIDE CARRIAGE $ 649.95 

PR1550 288 CPS WIDE CARRIAGE $ 799.95 

PR2450 240 CPS WIDE CARRIACE $ 999.95 

PR2017 17 CPA DAISY WHEEL $ 449.95 

ROLAND LASER PRINTERS 

LP1100 11 PC /MIN 512K $2,795.95 

ROLAND FLATBED PLOTTERS 

DXY1100 A/B SIZE 8-PEN HP COMP. . $1 , 299. 95 
DXY1200 A/B SIZE ELECTROSTATIC. . $1,795.95 
DXY1300 A/B SIZE 1 MB BUFF STD $2,295.95 

DPX2200 C-SIZE PEN LOGIC $5,985.95 

DPX3300 D-SIZE FLATBED PRO $7,495.95 

ROUND ROLLERBED PLOTTERS 

GRX300 D-SIZE ROLLERBED $5,495.95 

GRX300M D-SIZE 1 MB RAM $5,985.95 

GRX400 E-SIZE ROLLERBED $6,495.95 

GRX400M E-SIZE 1 MB RAM $7,495.95 

MANNESMANN 

TALLY 

MT81 9-PIN 130 CPS $ 249.95 

MT222 24-PIN 220/75 CPS $ 729.95 

MT230-24 WIDE 300/150/100/75 $1,795.95 

MT230-9 WIDE 300/150/100 9-PIN $1,395.95 

MT905 USER (HP SERIES II COMP) $1,899.95 
1 MEG EXPANSION $ 499.95 


Panasonic 


PRINTERS 


KXP1180 11 192 CPS 9-PIN $ 299.95 

KXP1191 11 240 CPS 9-PIN $ 375.95 

KXP1124 11 192 CPS 24-PIN $ 549.95 

KXP1524 16.5 240 CPS 24-PIN $ 999.95 

KXP4450 11 PPM USER PRINTER $2,795.95 

EPSON A Printer For Any Application 

24-PIN LETTER QUALITY DOT MATRIX PRINTERS 

LQ-1050 264/220/88/73 CPS $1,095.95 

LQ-2500 270/90 CPS DRAFT/NLQ $1,295.95 

LQ-500 180/60 CPS $ 429.95 

LQ-510 180 CPS $ 529.95 

LQ-850 264/220/88/73 CPS $ 895.95 

LQ-950 24 PIN 2 X 12 DOT MATRIX $ 999.95 

SQ-2500 540/180 INK JET 132 COL $1,495.95 

LX-800 180/150 CPS $ 249.95 

LX-810 180 CPS $ 299.95 

EX-800 250/45 CPS $ 699.95 

FX-1050 264/54 CPS $ 799.95 

FX-850 265/54 CPS SMARTPARK . . . $ 599.95 

FX-86E 200/40 CPS 80 CLMN $ 499.95 

DFX EPSON 533 CPS $2,895.95 

JX-80 COLOR PRINTER $ 499.95 

iky PRINTERS 

NX 1000 144/36 CPS $ 269.95 

NX 1000C 144/36 CPS $ 289.95 

NX 1000C 144/36 CPS (7 COLOR) $ 375.95 

NX 1000 144/36 CPS (7 COLOR).. $ 375.95 

NX 15, 120/30 CPS NLQ $ 549.95 

XR 1000 300/76 CPS NLQ $ 595.95 

XR 1500 300/76 CPS NLQ $ 799.95 

NX 2400 170/57 CPS LQ, 24 PIN $ 499.95 

AEG OLYMPIA 

RPC 136-24 24 PIN 240 CPS COL $ 

NP 136-24 24 PIN 240 CPS $ 


"YOUR CHOICE " 
EPSON/FUJITSU 
PANASONIC 
5V"360K...$ 99.95 
5V1.2MB..$119.95 
3%" 720KB. . $ 99.95 
3V1. 44MB. $119. 95 
3V* DRIVES INCLUDE 
5fr" FRAMES 


DC2000... 
DC1000. . . 
DC600A. . . 
DC600HC . . 
DC600XTD 
DC300XLP 
QD600A. . , 
QD2000. . . 
QD300XLP 
QD600XTD 


$34. 9$ 

$29.95 

$42.95 

$49.95 

$49.95 

$48.95 

$39.95 

$29.95 

$37.95 

.$44.95 


DATA SWITCH BOX MANUAL 
RS232 SWITCH BOX 2 PORT $29.95 
RS232 SWITCH BOX 4 PORT $39.95 
CENTRONICS S/BOX 2 PORT $35.95 
CENTRONICS S/BOX 4 PORT $45.95 
SENDON UPS 

UPS-250 XT OR SMALL AT.. $475. 95 
UPS-400 FOR FULL SIZE AT $599.95 

UPS-400 NO AVR $575.95 

UPS-800 FOR 386 $975.95 

WITH NOVELL HOOK-UP $999.95 


XT 8 MHz TURBO MB OK $ 

XT 10MHz TURBO MB OK $ 

XT 1 6MHz TURBO MB OK $ 

AT 286 6/10 TURBO MB OK $ 

AT 286 6/12 TURBO MB OK $ 

AT BABY 286 8/16 OK $ 

AT 286 4 MEC EMS OK $ 

NUT 286 16MHz OK $ 

386 SX 16MHz $ 

386 16/20MHZ OK $ 

386 16/25MHz OK $ 

386 25MHz W/32K CACHE OK $ 

PS/2 COMP ALL IN ONE MB $ 

♦ALL 286/386 ARE BABY SIZE TURBO 

Video boards 

MGA MONO GRAPHIC W/PR PORT $ 

CGA COLOR GRAPHIC W/RGB COMP..$ 

MCA/CCA DUAL GRAPHIC CARD $ 

G8 MGA/CGA AUTO SWITCH $ 

EGA CARD 640 X 350 256K $ 

SUPER EGA 800/600/350 8 BIT...$ 

VGA CARD (8 BIT) $ 

VGA CARD (16 BIT) $ 

JUKO EGA 640 X 480 $ 


99.95 

109.95 

129.95 

329.95 

349.95 

379.95 

395.95 

695.95 

599.95 

999.95 

1.095.95 
1.995.45 

795.95 
M.B.* 


59.95 

59.95 

79.95 

89.95 

199.95 

275.95 

275.95 

199.95 

249.95 


A\ 


EGA 


i tmmm 


ATI MULTI GRAPHIC SOLUTION $ 

ATI MULTI GRAPH SOL GAME PORT $ 

ATI MULTI EGA SOLUTION $ 

ATI MULTI VGA SOLUTION $ 

ATI VGA SMALL WONDER $ 

ATI MAXI VCA SOL 256K/M $ 

ATI MAXI VGA SOL 512K/M $ 

SSS TTV GROUP 

STB System, me • * — 

STB AUTO EGA $ 

STB AUTO VGA $ 

STB VGA EXTRA/EM256KB $ 

STB VGA EXTRA/EM512KB $ 

STB VGA EM 16/256KB $ 

STB VCA EM 16/512KB $ 


Keyboards 


25/15/9 M/M OR M/F. 

25-9 M/M OR F/F $ 8.95 

JUMPERBOX DB25M/M F/F...$ 9.95 

NULL MODEM $ 9.95 

RS232 MINI TESTER M/F... $13. 95 

WIRING BOX DB25M/F $12.50 

RS232 REVERSER $12.50 

SURG PROTECTOR DB25M/F. . $14 . 95 

RS232 BREAKOUT BOX $69.95 

MLP20 LOGIC MONITOR $69.95 


749.95 

699.95 

Progrom Cord for IBM PC/XT/RT 

BW-601 BIPOLAR PROM PROG. CARD. . $399 . 95 
EW-701 EPROM WRITER 2716-1024. .. $299.95 
EW-704 EPROM WRITER 2716-1024. .. $349.95 
EW-901 EPROM WRITER XT/AT 2716-512 $249.95 
EW-904 EPROM WRITER XT/AT 2716-512 $325.95 

PAP-01 PAL PROGRAMMER $399.95 

BPP-01 BPROM PROCRAMMER $399.95 

BU-201/T EPROM U. V. ERASER $149.95 

..$ 8.95 

INTERFACE CONVERTER 
SMITH CORONA SERIAL- PARALLEL. . $ 49. 
SP-100 SER-PAR, EXT POWERED... $ 89. 
PS-100 PAR-SER, EXT POWERED... $ B9. 
SP-200 SER-PAR,. INTERFACE POW $ 79, 
PS-200 PAR-SER, INTERFACE POW $ 79, 
RR-100 RS232C/RS422A CONVERT . . $ 69 
IC-11 RS232C/RS485 CONVERTER. . $ 99 
IC-12 RS232C /CURRENT LOOP CON $ 99 


AT/XT 5060 STANDARD $ 

AT/XT ENHANCED KEYBOARD $ 

Add on boards 

XT PAR PRINTER PORT $ 

XT RS232 SERIAL PORT $ 

XT RS422 SERIAL PORT $ 

XT I/O ♦ 2 (S/r/C/C) $ 

XT MULTI I/O (S/P/C/C/DISK)...$ 

XT GAME PORT (TWO PORT) $ 

XT TIME CARD $ 

AT I/O S/P NO GAME PORT $ 

AT I/O S/P/G $ 

AT I/O 2 S/P/G $ 

AT GAME PORT $ 

Power supplies 

150W CSA XT SIZE $ 

200W CSA XT SIZE $ 

200W CSA FULL SIZE $ 

200W CSA FOR TOWER CASE $ 

PS/2 STYLE CASE $ 

SMALL FOOT PRINT CASE $ 

DESKTOP TOWER CASE $ 


COMPUTER CASES 


AT STYLE CASE, XT, BABY, AT MB..$ 

AT FULL SIZE CASE $ 

SMALL FOOT PRINT AT OR XT S 

PS/2 STYLE CASES $ 

TOWER CASE AT, XT OR 386 FULL $ 
TOWER MINI DESKTOP AT, XT, 386 $ 


99.95 

89.95 

99.95 

249.95 

299.95 

225.95 

449.95 


199.95 

259.95 

299.95 

399.95 

399.95 

499.95 


59.95 

69.95 


29.95 

34.95 
119.95 

69.95 

79.95 

29.95 

39.95 

49.95 

59.95 

79.95 

49.95 


79.95 

89.95 

99.95 
139.95 

99.95 

99.95 

139.95 


59.95 

89.95 
89.95 
89.95 

189.95 

189.95 


DISKETTE STORAGE BOXES 

DD-5 HOLDS 5 DISKS $ 2.95 

DD-10 HOLDS 10 DISKS J 3.95 

DD-50 HOLDS 50 DISKS $ 8.95 

DD-70 HOLDS 70 DISKS S 9.95 

DD-IOOL HOLDS 100 DISKS $12.95 

DD-120L HOLDS 120 DISrS $13.95 

DD-140L HOLDS 140 DISCS $14.95 

DD-180L HOLDS 180 DISKS $39.95 

CARDBOARD MAILER PKG/25 $26.95 

DISKETTE HOLDERS FOR 3V DISKS 

YD-5 HOLDS 5 DISKS $ 2.95 

YD- 10 HOLDS 10 DISKS I 3.95 

YD-20 HOLDS 20 DISKS $ 7.95 

YD-40 HOLDS 40 DISKS $10.95 

YD-80 HOLDS 80 DISKS $12.95 

YD- 150 HOLDS 150 DISKS $39.95 

CARDBOARD MAILER PKG/25 $24.95 


PLEASE ASK FOR OUR FREE CATALOG 


TERMS VISVMC/COO/CHEQUE 
ALL ITEMS SHIPPED BY CANPAR OR MAIL, ADD MDO 
FOR ALL COO OROERS. ALLOW 10 BUSINESS DAYS 
FOR SHIPPING WHEN PAYING BY PERSONAL CHEQUE. 
ALL ITEMS SUBJECT TO PRIOR SALE DELIVERY & 
HANDLING CHARGE 6*. MIN. $6 00 ALL RETURNED 
MERCHANDISE MUST HAVE RMA NUMBER 
RESTOCWNG CHARGE 20H. PRICE SUBJECT TO 
CHANGE WITHOUT ANY NOTICE. 


B 


WHY WAIT? CALL ORION ELECTRONICS NOW! 

ORDER TOLL FREE 

1 - 800 - 265-2658 



Order desk & technical support open: 

9 00 a m to 6 00 p m Monday - Friday 
9 00 a m to 5 00 p m Saturday 

For Serv <ce CALL 
1-519-576-9026 


40 LANCASTER ST., W. KITCHENER. ONT. N2H 4S9 PH: f519) 576-9902 FAX: (519) 576-9028 


DEALER INQUIRIES invited 


• IMMEDIATE SHIPMENT ON PURCHASE ORDERS FROM QUALIFIED INSTITUTIONS 
(SCHOOLS, UNIVERSITIES AND GOVERNMENT INCLUDED) 


FOR IMMEDIATE ACTION USE OUR FAX 
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This month we’re going to lookat the very useful facility of reading 
thediskdirectoryfromaClanguage program. 

STEVE RIMMER 


A side from providing you with a 
command line to type on and some 
basic utility programs, DOS has a lot of 
features which you ’ 11 only encounter at the 
programming level. It provides a myriad 
of “services” which are available to 
programs to make them easier to write. 
These range from simple things like print- 
ing a character to the screen right on 
through disk management and some local 
area network functions . 

As DOS is, in fact, a disk operating 
system, it’s not surprising that a lot of its 
services have to do with disks. These fall 
nicely into file management facilities, 
such as those we’ve been tapping into 
over the past few months, and directory 
management facilities. The latter group 
can be especially useful and kind of inter- 
esting if you’re writing programs which 
work with files. 

DOS... and hence C... provide you 
with tools to allow you to see what files are 
on your disk. These tools can also be used 
to check out whether a specific file is 
there. As DOS treats many different, and 
apparently unrelated, disk phenomena as 
files, these same tools will also allow you 
to locate things like subdirectories and the 
volume name of adisk. 
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This month we’re going to see how 
these tools actually work. 

First and Next 

There are two functions under Turbo C 
which deal with reading a disk directory, 
called findfirst and findnext. Used 
together, these functions allow you to step 
through all the files in a directory which 
match a wildcard specification. 

Let’s see what these functions do 
before we get into exactly how they do it. 
We’ll search for all the C program files in 
the current directory , that is, “ * .C ” . 

We would begin by passing “*.C” to 
findfirst . Assuming that there was at least 
one file that matched this specification, it 
would place the file name in an as yet un- 
discussed data structure and return zero. 
We would the pass the aforementioned 
data structure to findnext . If it found a 
second file which matched the specifica- 
tion, it too would return zero and place the 
name of the second file in the data struc- 
ture. We would continue to call findnext 
until it did not return zero, at which time 
we could assume that all the matching 
files had been found. 

The data structure in question is 
called an ffblk. It looks like this. 


structfTblkf 
char ff_reserved[21]; 
char ffattrib; 
unsigned ffftime; 
unsigned fffdate; 
long ff_fsize; 
char ff_name[13]; 

}; 

This is everything which can be 
known about a file from its directory 
entry. 

The first field, ffjeserved, is fairly 
meaningless for our purposes... it’s used 
by DOS to communicate between/m^m 
and subsequent calls to findnext. The 
ffjutrib field is the file attribute of the 
directory entry which is found, something 
we’ll discuss later on. The ff f time and 
ff f date fields are the file time and date of 
creation, the same ones you see in a DOS 
DIR listing. Th zffjsize field is the num- 
ber of bytes in the file. Finally y ff_name is 
a C style string which holds the file’s 
name. 

The proper form of findfirst is like 

this. 

struct ffblk f 
intn; 

n=findfirst(path,&n,0); 
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In this case, path is a string which 
holds a file specification. It can include a 
path component... you could pass 
“C:\TC\*.C’\ for example, or more cor- 
rectly “C:\\TC\\*.C”, as the C precom- 
piler gobbles up individual backslashes. 
The path can be in upper or lower case. 

The third argument is the file at- 
tribute. We’ll leave this as zero for the 
timebeing. 

The value in n will be zero if findfirst 
found a file that matched the file 
specification. 

You ’ d us zfindnext like this . 
n=findnext(&f); 

This assumes that / has been through 
findfirst at least once. 

The following bit of code will print a 
listing of every file in your current direc- 
tory. 

dirO 

{ 

struct ffblkf; 
intn; 

n=findfirst(" *.* " ,&f,0) ; 

if(n==0){ 

do{ 

puts(f.ff_name); 

n=findnext(&f); 

}while(n==0); 

} 

} 

This is actually a bit more involved 
that it needs to be. There’s a rather more 
elegant... if somewhat more obtuse... 
structure fordoing the same thing. 

dirO 

{ 

struct ffblkf; 
intn; 

for(n==fmdfirst( ,, *. si!,, ,&f,0);!n;n=findnext(& 

0 ) 

puts(f.ff_name); 

} 

If you understand how a/or statement 
works under C, you’ll have no trouble 
figuring out what this does . 

Practical Directory 

Let’s digress for a moment and look at 
some practical considerations in using this 
facility. We’re going to write a simple 
sorted directoryprogram. 

In this program, we’ll allocate a buff- 
er big enough to hold areasonable number 


for file names... a thousand should do... 
and then load the ffblk structs returned by 
findfirst and findnext into the buffer in the 
order they’re found. We’ll then use the 
Turbo C qsort function to sort them into 
alphabetical order. The qsort function is a 
fairly complex bit of work... we’ll leave its 
complete discussion for another time. 

Having sorted the names into al- 
phabetical order, they can be displayed on 
the screen. There are four potentially use- 
ful bits of information associated with 
each file entry, these being the file name 
itself, its size in bytes, its time of creation 
and its date of creation. 

The time and date of creation of a file 
are formatted in aparticularly obtuse way. 
Their various component parts are stored 
as bits in an unsigned integer. You can see 
how this works if you regard an integer as 
being sixteen bits. 

The time is formatted line this 

Bits 0 through 4 two second blocks 
Bits 5 through 10 minutes 
Bits 11 through 15 hours 

We’ll ignore the minutes field in this 
example. If we wanted to know the 
minutes portion of the file creation time, 
wewoulddothis. 

minutes = (n f.fffdate & 0x07e0) » 5 ; 

The number being ANDed with the 
date value is a mask which selects the ap- 
propriate bits. If you consider that an in- 
teger is sixteen bits, this would be the bi- 
nary representation of a number having all 
the bits from five through ten selected. 

0000011111100000 

This number in hex would be 0x07e0. 

We must shift the result of the AND 
right by five bits to wind up with a proper 
integer value. 

This is the format of the date. 

Bits 0 through 4 day of the month 
Bits5 through 8 month 
Bits9 through 15 year past 1980 

The month value runs from one 
through twelve. As such, if we store the 
month names in an array, this value minus 
one serves as the index into this array. 

Here, then, in the program. This ver- 
sion of it is designed for use with a colour 
monitor. If you have a black and white 
tube, change the four colour defines at the 
top of the program to reflect this. For ex- 
ample, 


#define name_atr LIGHTCY AN + (RED 
«4) 

wouldbecome 

#define nameatr WHITE 

If you do have a colour monitor and 
you want to alter the colours I’ve chosen, 
note that there are two colours for each at- 
tribute. The leftmost one is the foreground 
colour. The rightmost one, red in this case, 
is the background colour. Screen text 
colours and how they work will be dis- 
cussed in a future installment of this 
series. 

/* 

Sorted directory program 
Copyright (c) 1989 Alchemy Mindworks 

The source code for the current version of 
this 

program is available on a 5 l/4inchfloppy 
disk 

for $10.00 from Alchemy M indworks Inc., 
P.O.Box 

313, Markham, Ontario L3P3J8. 

" Perhaps we could tax sex... this would 
aOowustotaxnotonlytheactbutthe 
tax as well." 

Attributed to a 
highly placed Mulroney aid 
*/ 

#include"stdio.h" 

#include "dir.h" 

#include ,, alloc.h ,, 

#include "conio.h" 

#define maxfile 1024 

#define dirsize(sizeof(struct ffblk)) 

/* textattributesfor thedirectory listing */ 
#define name_atr LIGHTCY AN + (RED 
«4) 

#define sizeatr CYAN + (RED «4) 
#define time_atr LIGHTBLUE+ (RED 
«4) 

#defme dateatr BLUE + (RED «4) 

char *filetime(),*filedate() ; 

char*buffer; 

intcount=0; 

main(argc,argv) 

intargc; 

char*argvfi; 

{ 

charfilespec[129]; 

if (argc > 1) strcpy (filespec,argv[l]) ; 
else strcpy (filespec," *.*"); 

if((buffer=malloc(maxfile*dirsize)) != 
NULL){ 
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get_dir(filespec); 

if(count){ 

sortdirO; 

showdirO; 

} elseputsC'Filenotfound"); 

free(buffer); 
textattr ( WHIT E) ; 
clrscrO; 

} else puts(" Error allocating memory " ) ; 

} 

get_dir(s) /* load the buffer with the direc- 
tory*/ 
char*s; 

{ 

struct ffblkf; 
intn; 

for(n=findfirst(s,&f,0);!n;n=findnext(&0) 

{ 

if(f.ff_attrib!=OxlO) 

memcpy(buffer+(dirsize*count++), 

(char *) &f,dirsize) ; 
if(count>=maxfile) break; 

} 

} 

sort_dirO I* sortthe directory by file name 
*/ 

{ 

intdircheckO; 

qsort(buffer,count,sizeof(structffblk),dir- 

check); 

} 

dircheck(el,e2) /* compare two files */ 
char*el,*e2; 

{ 

struct ffblk*pl,*p2; 

pl=(struct ffblk *)el ; 
p2=(struct ffblk *)e2; 
retura(strcmp(pl->ff_name,p2- 
>ff name)); 

} " 

showdirO /* display the directory*/ 

{ 

struct ffblkf; 

charb[30]; 

inti^i; 

for(i=0;i<count;++i) { 

if(!(i%50)){ 

n=0; 

gotoxy(l,25); 

if(i)getchO; 

textattr(name_atr); 

clrscrO; 

} 

if(n > 24) gotoxy (41,n-24) ; 
elsegotoxy(l,l+n); 
memcpy((char *)&f, 
buffer+(dirsize*i), 
dirsize); 

textattr(name_atr) ; 
cprintf(" %-12.12s",f.ffjiame); 


textattr (size_atr); 
cprintf(" %71u",f.ff_fsize); 

textattr (timeatr) ; 

cprintf(" % -6.6s" ,filetime(f.ff Jtime)); 

textattr(dateatr) ; 

cprintf(" %s" ,filedate(f.ff_fdate)) ; 

++n; 

} 

gotoxy(l,25); 

getchO; 

} 

char *filedate(l) /* format a file date */ 
unsignedintl; 

{ 

static char s[20]; 
static char m[12] [4]={ 

"Jan", "Feb", "Mar", 
"Apr","May","Jun", 

" Jul" ," Aug* 1 ," Sep" , 

"Oct”, "Nov", "Dec" }; 
unsigned int day, month, year; 

day=(l&0x001f); 
month = (1 & OxOleO) » 5 ; 
year = (1 & OxfeOO) » 9; 

sprintf(s," %s %u,%u",m[month- 

l],day,year+1980); 

return(s); 

} 

char *filetime(l) /* format a file time */ 
unsignedintl; 

{ 

static char s[10]; 
unsigned int min, hrs; 

min = (1 & 0x07e0) » 5 ; 
hrs = (1 & 0xf800) » 11 ; 

if(hrs < 13) 

sprintf(s," %u: %02.2ua",hrs,min); 

else sprintf(s," %u: %02.2up",hrs- 
12,min); 
return(s); 

} 


If you call this program SDIR.C and 
type it into T urbo C or get it on a floppy disk, 
you can compile it to SDIR.EXE or 
SDIR.COM. If you type SDIR all by itself, 
you will see all the files in the current direc- 
tory one page at a time. If you type SDIR 
*.C, for example, you’ll see all the .C files. 

This is a very interesting program to 
experiment with, and there are all sorts of 
things you can add to it. Next month, we’ll 
talk about some of the other ways to use the 
directory search facilities, which might 
give you some ideas for making this 
program do additional things. 


MACINTOSH 
DESKTOP 
PUBLISHING 
EQUIPMENT & 
SOFTWARE 
FOR SALE! 

* Macintosh Plus Computer with Hard 
Drive 

* Macintosh Computer with external Hard 
Drive 

‘Light Table 
‘Draft Table 

* Stat Camera with developer 
‘Assorted Software 
‘Waxer 

Looking to sell as a package. All 
reasonable offers considered. Perfect for 
complete Desktop Publishing Company 
set-up. All you need to get started... or to 
enhance existing set-up. 

Phone anytime 9 a.m. to 5 p.m. 

David Rusk 

(416) 445-5600 Ext. 32. 


AMAZING 

SCIENTIFIC & ELECTRONIC 
PRODUCTS 


GRA1 - ANTI GRAVITY GENERATOR $10.00 

w LC7 — 40 WATT BURNING CUTTNG LASER S20.00 

« * RUB4 - HI POWER PULSED DRILLING LASER $20.00 

g pBTC5- 1 MILLION VOLT TESLA COtl $2000 

KMCP1- HI VELOCITY COIL GUN $15.00 

£*LL$1- LASER LIGHT SHOW 3 METHODS $2000 

C/3 EK1 - ELECTRONIC HYPNOTISM TECHNIQUES $8.00 
Z - LDWER POWERED COIL GUN LAUNCHE R $8.00 
rf JL3- JACOB LADDER 3 MODELS $10.00 

■J SOS— SEE IN THE DARK $10.00 

CL LEVI - LEVITATION DEVICE $10.00 


S FMV1K - 3 MILE FM VOICE TRANSMTTTER $3450 

3 PFS1K - HAND CONTROLLED PLASMA FIRE SABER $4950 
5 NtG7K — HI FLUX NEGATIVE ION GENERATOR $3450 

3*PG5«- PLASMA LIGHTNING GLOBE $4950 

x*LHC2K- VISIBLE SIMULATED 3 COLOR LASER $44 50 

HO01K - HOMtNLVTRAOaNG BEEPER TRANSMITTER $4450 
55 8 LGU6K - 25 MW HANO-HELD VISIBLE LASER GUN $24950 

22 £ BTC3K - 25Q000 VOLT TABLE TOP TESLA COM. $24950 

1062* — ION RAY GUN. proied energy without wires $12955 
r- TKE1K - TELEWNETIC ENHANCETVELECTTC MAN $7950 
2 VWPM7K -3 MU AUTO TELEPHONE TRANSMITTER $4950 


q ASSEMBLED M OUR LABS 

UST10 — INFINITY XMTR Listen in via phone lines STW0 

IPG70- INVISIBLE RAIN HELD BLAST WAVE GENERATOR$74.50 
CO ITM10 - 100.000 VOLT INTIMIDATOR UP TO 20 ' $99 50 

5*TAT30- AUTOMATIC TELEPHONE RECORDING DEVICE $2450 
Uj PSP40- PHASORSONCBLASTVWVE PISTOL $8950 

C/3 DNE10— ALL NEW 26' VTV10 COLORED NEON STICK $7450 
GO LGU20 — 5 TO 1MW VISIBLE RED HeNe LASER GUN $19950 
^ BLS10— 10000 WATT BLASTER DEFENSE WAND $8950 


EASY ORDERING PROCEDURE - TOLL FREE 1-800-221 -1705 
or 24 HRS ON V603-6784730 or FAX IT TO 1-603-672-5406 
VISA. MG CHECK, MO IN US FUNDS NCUJOE 10% SHIPPING ORDERS 
$100.00 & UP ONLY ADO $1000 CATALOG $1 00 OR FREE WITH ORDER 


INFORMATION UNLIMITED 

P.O. BOX 716, DEPT. ET1 AMHERST, NH 03031 
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This month we’ll lookataworkina version oftheserial portdriver 

code. 

STEVE RIMMER 


O ver the past few installments of this 
series we’ve discussed the 
development of assembly language 
routines to deal with the serial port card in a 
practical way. This has involved the use of 
interrupts, which are nasty but largely es- 
sential. It has also involved the use of some 
fairly esoteric machine language, as this 
sort of code works right down there with 
the bits and monsters of the hardware of a 
PC. 

While we have discussed the code in 
isolation, we have not seen how it works 
with real world software as yet. Because 
most applications programs which might 
use the serial port will be written in a 
higher level language, like C or Pascal, we 
must devise a way for such a program to 
com municate with our driver. 

There are several approaches to this, 
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each with its own advantages and disad- 
vantages. We’re going to look at one of 
them in detail this month. 

To Drive or Not to Drive 

Over the last few months, we’ve dis- 
cussed how machine language functions 
can retrieve bytes from a circular buffer, 
bytes which have been placed there 
asynchronously by the interrupt handler for 
the serial port card. In devising a strategy to 
make these functions accessible to an ap- 
plication program, we must come up with a 
channel of communication between the as- 
sembly language code and an application . 

There are four things which the 
machine language driver, whatever that 
turns out to ultimately be, should offer the 
application which calls it. These are as fol- 
lows: 


• A setup routine to initialize the serial 
port, the interrupt handler and the baud 
rate. 

• A character out routine to send data to 
the serial port. 

• A character in routine to get data from 
the input buffer. 

• Atestroutinetoseeifthereisanydata 
waiting at the serial port buffer. 

This could be expanded upon, and 
might well have to be for certain types of 
applications, but these four functions will 
handlebasic telecommunications through 
the port. 

The PC offers us a number ways to 
implement these. We’ll deal with them 
here in order of decreasing complexity. 

If DOS had its way, it would have you 
implement the serial port driver as a 
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‘ ‘device driver’ ’ . This is a special type of 
machine language program which DOS 
loads through the CONFIG.SYS file of 
your system. The ANSI.SYS file is a 
device driver which is commonly used. 

When DOS boots up, it creates a 
number of “standard” devices, such as 
CON and PRN. These behave somewhat 
like files. If you do something like this: 

COPY TEXTFTLE.DOC PRN 

the contents of the file 
TEXTFILE.DOC will be sent to your 
printer, that is, to the parallel port LPT1. 
The PRN device looks like a file to DOS , 
but all its contents go to the printer port. 
There is also a device called LPT1, by the 
way, which does much the same thing. 

You can write a device driver which 
will create a new device name and make it 
accessible to other programs. For ex- 
ample, you could write one which would 
create a device called SERIAL, such that 
reading from and writing to SERIAL 
would handle interrupt driven com- 
munications with the serial port. 

This is a flexible way to deal with the 
port, but it has some drawbacks. It means 
that anyone wishing to use a program 
which deals with the port this way must 
have your device driver installed in their 
CONFIG.SYS file. Device drivers remain 
in memory, tying some of it up, even when 
the functions they perform aren’t needed. 
In addition, communication between a 
program and a device driver is not blind- 
inglyfast. 

Finally, device drivers are pigs to 
write. 

The next most sophisticated ap- 
proach is to create a dedicated high speed 
serial software interrupt. In this case, you 
would write a memory resident program 
which would seize an otherwise unused 
software interrupt and dedicate it to driv- 
ing your serial port. You would, in effect, 
be adding another INT service to the PC’s 
BIOS. You could then create subfunc- 
tions for this interrupt. 

This is a good way to handle some 
sorts of serial applications, especially 
those which will be moving a relatively 
small number of relatively large blocks of 
data. If you were to create your driver such 
that you could pass it a pointer and let it 
hand your application several kilobytes of 
accumulated data with each request, this 
approach would have a lot of merit. 

It’s not too good for character by 
character communications, however, 
which tends to be how most serial applica- 
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tions work. Executing an INT instruction 
takes a considerable amount of time in 
machine terms, with quite a bit more tied 
up in the requisite pushes and pops of the 
handler. This is somewhat at odds with the 
goal of creating a high speed serial device. 

The simplest approach is the least 
flexible but the most functional. It invol- 
ves simply writing the driver so it can be 
‘bolted on” to your application. The 
driver only exists as part of your program , 
but it’s tightly bound to it and suffers the 
least time penalty when your program 
goes to talk to it. 

In this example I’ve assumed that the 
application program in question will be 
written in C . However, at the level that this 
driver works there’s very little difference 
between languages. You’ll find it just as 
applicable to Pascal or compiled BASIC 
with aminimum of fiddling. 

When you compile a C language 
program the result will be a number of 
machine language functions which be- 
have in a predictable way. You can’t ac- 
tually write a workable driver in C, be- 
cause higher level languages rarely 
generate tight enough code to manage a 
serial port efficiently. However, you can 
create assembly language functions 
which look to C like C functions, except 
that they ’re work a lot faster. 

A C function takes its arguments as 
integers pushed onto the stack and returns 
things in AX register. Under Turbo C, as- 
sembly language functions must preserve 
the SI and DI registers if the compiler is set 
to allow for the use of register variables. In 
addition, every assembly language func- 
tion must take care to either preserve or at 
least not mangle the BP register, as this is 
what the function which called it was 
using to find its stack arguments prior to 
the call. 

Having written a driver which will 
bolt onto a C language program, all we 
have to do to use it is to include it in the 
linking process... adding its name to the 
project file under Turbo C... and call the 
functions it provides as if they were in- 
cluded with the compiler. 

This is the complete serial port driver 
written as a machine language module for 
aC program. I called this SERIO. ASM, so 
when I assembled it I got SERIO .OBJ. 

SERIO SIZE EQU 512 ;THE BUFFER 

SIZE 

A OFF EQU 6 ;THESTACK OF- 
FSET 

;THIS MACRO SAVES ANY REGS 


THATMIGHT BEUSED BYTHE COM- 
PILER 

SAVE MACRO 
PUSH SI 
PUSH DI 
ENDM 

;THIS MACRO RESTORES ANY REGS 
THAT MIGHT BE USED BY THE COM- 
PILER 

RESTORE MACRO 
POP DI 
POP SI 
ENDM 

SERIOTEXT SEGMENT BYTE 
PUBLIC’ CODE’ 

ASSUME 

CS:SERIO_TEXT,DS:_DATA 

;THIS ROUTINE CLEARS THE BUFF- 
ER AND RESETS THE POINTER 

; CALLED AS 
; SerioResetO; 

PUBLIC SerioReset 

_SerioReset PROC FAR 
SAVE 

MOV AX,_DATA 
MOV DS,AX 

MOV AX, OFFSET SERIO_BUFFER 

MOV SERIO_HEAD,AX 

MOV SERIO_TAIL,AX 

RESTORE 

RET 

^SerioReset ENDP 

;THIS ROUTINE SENDS A CHARAC- 
TER OUT TO THE SERIAL PORT 

; CALLED AS 
; SerioPutch(c); 

; intc; 

PUBLIC SerioPutch 

SerioPutch PROC FAR 
PUSH BP 
MOV BP,SP 
SAVE 

MOV BX,[BP + A_OFF] 

MOV AX,_DATA 
MOV DS,AX 

MOV DX, SERIO BASEPORT 
ADD DX,5 

SUB CX,CX 

SP1: IN AL,DX ;GET MODEM 
STATUS 

AND AL,20H ;CHECK CTS AND DSR 
CMP AL,20H 
JE SP2 
LOOP SP1 
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SP2: MOV DX,SERIO_BASEPORT 

MOV AX,BX 

OUT DX,AL 

RESTORE 

POP BP 

RET 

JSerioPutch ENDP 

;THIS ROUTINE RETURNS A 
CHARACTERFROMTHEBUFFER 

; CALLED AS 
; c=SerioGetch(); 

; int c; /* if c & 0x0100, nocharacter */ 

PUBLIC _SerioGetch 

JSerioGetch PROC FAR 
SAVE 

MOV AX,_DATA 
MOV DS,AX 

MOV BX,SERIO_HEAD 
CMP BX,SERIO_TAIL 
JNE SGI 
MOV AX,0100H 
JMP SG2 

SGI: SUB AX, AX 
MOV AL,[BX] 

CALL BUMP POINTER 
MOV SERIO_HEAD,BX 

SG2: RESTORE 
RET 

SerioGetch ENDP 

;THIS ROUTINE RETURN S THE NUM- 
BER OF WAITING BYTES 

; CALLEDAS 
; c=SerioTest(); 

; Intc; 

PUBLIC _SerioTest 
SerioTest PROC FAR 
SAVE 

MOV AX,_DATA 
MOV DS,AX 

MOV AX,SERIO HEAD 
SUB AX ,SERIO_T AIL 
RESTORE 
RET 

__SerioTest ENDP 

;THIS ROUTINE RETURNSTRUEIF 
CLEARTOSEND 

; CALLEDAS 
; c=SerioReadyO; 

; intc; 

PUBLIC _SerioReady 
JSerioReady PROC FAR 
SAVE 
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MOV AX,_DATA 
MOV DS,AX 

MOV DX,SERIO_BASEPORT 
ADD DX,4 
IN AL,DX 
AND AL,01H 

RESTORE 

RET 

JSerioReady ENDP 

;THIS ROUTINE SETSTHEBAUD 
RATE 

; CALLEDAS 
; SerioBaud(p); 

; int p;/* baud rate divisor*/ 

PUBLIC SerioBaud 
SerioBaud PROC FAR 
PUSH BP 
MOV BP,SP 
SAVE 

MOV BX,[BP+A_OFF] 

MOV AX,_DATA 
MOV DS,AX 

MOV SERIO_BAUD,BX 

RESTORE 
POP BP 
RET 

SerioBaud ENDP 

;THIS ROUTINE INSTALLS THE 
SERIAL VECTOR, 

; CALLEDAS 
; SerioOn(p); 

; intp;/*comportlor2*/ 

PUBLIC SerioOn 
SerioOn PROC FAR 
PUSH BP 
MOV BP,SP 
SAVE 

MOV BX,[BP + A_OFF] ;COMPORT 
TO USE 

MOV AX,_DATA 
MOV DS,AX 

MOV AX,0 

CMP SERIO SEG,0 ;DON’TIN- 
ST ALL TWICE 
JE SMI 
JMP SM3 

SMI: CMP BX,2 
JNE SM2 

MOV SERIO_BASEPORT,02F8H 
MOV SERIO_VECTOR,OBH 
MOV SERIOJVIASK,OF7H 

SM2: CU 


MOV AH^5H 

MOV AL,SERIO_VECTOR 

INT 21H 

MOV SERIO_SEG,ES 
MOV SERIO__OFF,BX 

MOV AL,SERIO_VECTOR 
PUSH DS 

MOV DX, OFFSET SERIO HANDLER 
PUSH CS 
POP DS 

MOV AH,25H ;CHANGETHE 
SERIAL INTERUPT VECTOR 
INT 21H 
POP DS 

IN AL^IH 

AND AL,SERIO_MASK 
OUT 21H,AL 

MOV DX, SERIO BASEPORT 
ADD DX^ 

MOV AL,80H 

OUT DXAL ;OPENDLAB 

MOV AX,SERIO_BAUD ;GETTHE 
BAUDRATEDIVISOR 

MOV DX,SERIO_BASEPORT 
ADD DX,1 
MOV AL,AH 

OUT DX^AL ;SEND HIGH ORDER 

MOV AX,SERIO_BAUD ;GETTHE 
BAUDRATEDIVISOR 
MOV DX,SERIO_BASEPORT 
OUT DX^AL ;SEND LOW ORDER 

MOV DX,SERIO_BASEPORT 
ADD DX^ 

MOV AL,7 ; AND THE CFW BYTE 
OUT DX^L ; ALSO CLOSE DLAB 

MOV DX,SERIO_BASEPORT 
ADD DX,1 
MOV AL,01H 

OUT DX^VL ;INTERUPT ENABLE 

MOV DX,SERIO_BASEPORT 
ADD DX,4 
MOV AL,08H 

OUT DX,AL ;MODEM CONTROL 

MOV AX,1 ;S AY IT W ORKED 

SM3: STI 
RESTORE 
POP BP 
RET 

SerioOn ENDP 

;THISROUTINEUNDOESTHE VEC- 
TOR 

; CALLEDAS 
; SerioOffO 

PUBLIC SerioOff 
_SerioOff PROC FAR 
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MOV AX, _DATA 
MOV DS,AX 

CMP SERIO_SEG,OOOOH 
JE SOI 

CLI 

IN AL,21H 

MOV AH,SERIO_MASK 
NOT AH 
OR AL,AH 
OUT 21H,AL 

MOV DX,SERIO_BASEPORT 
ADD DX,3 
IN AL,DX 
AND AL/7FH 
OUT DX,AL 

MOV DX,SERIO BASEPORT 
ADD DX,1 
MOV AL,0 
OUT DX,AL 

MOV DX,SERIO_BASEPORT 
ADD DX,4 
MOV AL,0 
OUT DX,AL 

MOV AL,SERIO_VECTOR 
PUSH DS 

MOV DX,SERIO_OFF 

MOV DS,SERIO_SEG 

MOV AH,25H ;CHANGEINTERUPT 

VECTOR 

INT 21H 

POP DS 

MOV SERIO_OFF,OOOOH 
MOV SERIOJSEG,OOOOH 

SOI: STI 
RET 

JSerioOff ENDP 

;THIS ROUTINE HANDLESTHE 

SERIAL INTERUPT FORTHESERIO 

SERIO_HANDLER PROC FAR 

STI ;EN ABLE OTHER INTERUPT S 

PUSH AX 

PUSH BX 

PUSH CX 

PUSH DX 

PUSH SI 

PUSH DI 

PUSH DS 

PUSH ES 

MOV AX, JDATA 
MOV DS,AX 

MOV DX,SERIO_BASEPORT 
IN ALJDX 

MOV BX,SERIO_T AIL 
MOV SI,BX 

CALL BUMP_POINTER 
MOV SERIO_TAIL,BX 
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MOV [SI],AL 
CLI 

MOV AL,20H ;SIGNALEND OFIN- 

TERUPT 

OUT 20H,AL 

STI 

POP ES 
POP DS 
POP DI 
POP SI 
POP DX 
POP CX 
POP BX 
POP AX 

IRET ;RETURNTO CALLING 
CODE 

SERIO HANDLER ENDP 

BUMPPOINTER PROC NEAR 
PUSH AX 

MOV AX, OFFSET SERIO BUFF- 
ER+SERIO SIZE 
INC BX 

CMP BX,AX 
JGE BUMP_PTR1 
POP AX 
RET 

BUMPJPTR1: 

MOV BX, OFFSET SERIO BUFFER 

POP AX 

RET 

BUMP POINTER ENDP 
SERIOJTEXT ENDS 

DGROUP GROUP _DATA,_BSS 
DATA SEGMENT WORD PUBUC 
’DATA’ 

SERIO^BASEPORT DW 03F8H 
SERIO_VECTOR DB OCH 
SERIO MASK DB OEFH 
SERIO OFF DW 0000H 
SERIO SEG DW 0000H 
SERIO_BAUD DW 0060H 
SERIO_TABL DW OFFSET 
SERIOBUFFER 
SERIO JHEAD DW OFFSET 
SERIOBUFFER 

SERIO_BUFFER DB SERIO SIZE 
DUP(?) 

DATA ENDS 

_BSS SEGMENT W ORD PUBLIC 
’BSS’ 

_BSS ENDS 
END 


The driver is a bit complex when you 
first come upon it, but it turns out to be pret- 
ty easy todeal with from thepointof view of 
a C program. 

We’ll discuss the workings of the 
driver, and how to interface to it, in the next 
installmentof this series ■ 



IT TAKES 
MORE 

THAN BLOOD 
TO KEEP 
THE CROSS 
RED. 

To The Red Cross, your 
money is also precious. 

We’ve served Canada for 
almost 100 years. And we 
can only continue with the 
financial support of people 
like you. 

Your generosity is our 
life-blood. Please give what 
you can as soon as you can. 
Contact your local Red Cross. 

We welcome VISA and 
MASTERCARD. 

HELP KEEP 
THE CROSS RED. 

T 

The Canadian 
Red Cross Society 



BUYING OFFICE EQUIPMENT 
B AN ALL BUSINESS PROPOSITION 


If you feel that you’re caught in the squeeze to 
produce more with less, you’re in good company. 

Much of the productivity improvements demanded 
by the competitive Canadian business environment 
have fallen square on the shoulders of office 
support systems. 

. . . and while there are literally thousands of 
labour-saving tools available, the effort to compar- 
ison shop and evaluate often exceeds the time 
available to make that informed buying decision. 

UNTIL NOW! 

We are pleased to present ALL BUSINESS EXPO 


... a show that our research indicates is precisely 
what busy office managers ordered. 

From computers to fax machines, office equip- 
ment, software, copiers, financing, office design 
and furniture, temporary services and much, 
much more , ALL BUSINESS EXPO will have all of 
it on display. 

For all offices, all equipment, all services, 
don’t miss 

ALL BUSINESS EXPO plus O.E.& M. Conference 

March 7, 8 and 9, 1990 “Managing the Total Office 
Exhibition Place, Toronto In The Information Age” 


Show Manager: Glenn Waterman 
Sales Representatives: Deanna Quattro 
and Darryl Bond 
Telephone: (416)252-7791 
Toll Free: (800)268-0387 
Fax: (416) 252-9848 


Managed and Produced by: 



INDUSTRIAL TRADE & 
CONSUMER SHOWS INC. 

20 BUTTEJUCK HOAD. TORONTO. ONTARIO. CANADA M8W }Z» 
TEL: <4 16) 252-T791 FAX (416) 252-9848 


In co-operation with: 


The Financial Post 
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As we enter a new decade, E&TT 
completes 1 3 years of serving the 
Canadian electronics market. 

Here are just some of the features we plan 
to add to a new, improved magazine. 


1. COLUMNS 


We’ll feature the viewpoints of various 
writers in the industry, with both informa- 
tion and controversy. 

2. INTERVIEWS 

A variety of people who are influential in 
electronics and technology will give then- 
views on the state and future of the art. 

3. NEW PROJECTS 

We’re developing new sources of 
Canadian-sourced projects for the do-it- 
yourselfer. Build your own, or just learn 
some of the techniques. 

4. SERVICING ARTICLES 

Tips and techniques from experts on how 
to service popular electronics equipment, 
as well as learning articles for the begin- 
ner. 

5. EDUCATIONAL 
SERIES 

We’re bringing back our popular instruc- 
tional feature, with series on basic circuits, 
digital logic, computer circuits and many 
others. 


Electronics & 

■Technolo gy Today 



ANNIVERSARY 

ISSUE 


6. CONTESTS 

Contests are back, too. Win test equipment, 
computer gear and more. 

7. MORE TEST 
EQUIPMENT REVIEWS 

Find outmore about what’s happening in the 
world of test equipment so you can make the 
best choices for your testbench. 

8. ELECTRONIC CAD 
FOR THE 1990S 

Our popular but short AutoCAD tutorial for 
the electronic technician will be expanded 
into a larger, hands-on series, featuring 
other CAD software as well. 

9. HUMANOID 
PROOFREADING 

We admit it. We’ve turned over many of the 
publishing tasks to machines, who have let 
thingsgoaskew. They’ll be senttotheirroom 
and more attention paid to quality control. 

10. MORE READER INPUT 

We’ll be soliciting letters, ideas and other 
input from our readers and advertisers to 
keep us in touch with exactly what you want. 


The new and improved 14th year of 
Electronics & Technology Today goes on 
sale with the February issue. Join us! 

Advertising and 
Subscriptions: 

(416) 445-5600 
FAX (416) 445- 8149. 


CALL US FOR ALL YOUR TEST 
EQUIPMENT REQUIREMENTS- 

Distributors For : 

BECKMAN 
ITTMETRIX 
N.F. INSTRUMENTS 
KENWOOD 
FERROGRAPH 
LEADER 
TOPWARD 
GOODWILL 
STACK 
OPTECH 
GOLDSTAR 
GRUNDIG 
CONWAY 
SENCORE 
BELLINGLEE 
F.W.BELL 
MILLIVAC 
SAMPO 
SOKEN 
TINSLEY 
AEMC 
KYORTTSU 
PRIMELINE 

Plus Many Other Famous Manufacturers T oo Numerous T o List. 

W e Repair And Recalibrate What We Sell With Our In House 
Calibration/ Service Department Staffed By Trained Metrologists. 

for futher information call: 

TRADEPOKTELECTRONCS GROUP 

220 WILDCAT ROAD, DOWNSVIEW, ONT. M3J 2N5. 

TEL:(416)736-0866 FAX:(416) 736-9102 
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’’Dad, 

you’ve got to 
nelp me.” 


“Sandy, what’s wrong? Are you hurt?’ 
“No, Dad, I’m fine.” 

“Where are you?” 

“At Pat’s. We all came over here to celebrate after the game.” 

“It’s almost 12:30. Isn’t it time you called it a night?” 

“That’s just it. Remember you always told me if I was out 
never to drive with anyone who’s had too much to drink? 

And not to be afraid to call you if I had no other way of getting 
home? Well, tonight I’m taking you at your word.” 

“Stay right there. I’m coming to pick you up.” 

“Thanks, Dad. Oh, and something else.” 

“Shoot.” 

“Are you angry with me?” 

“Angry? No, Sandy. Not on your life.” 


Seagram 



12 oz. regular beer, 5 oz. table wine and 1 Vi oz. spirits are 
equal in alcohol content. Be equally careful with each. 
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For a free chart on safe drinking limits, write to us. P.O. Box 847, Station H, Montreal, Quebec. H3G 2M8 
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